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(57) Abstract: A cyanofluoropyrrolidine compound 
represented by the following formula (I): (wherein 
A represents hydrogen or fluorine; R 1 and K z are 
the same as defined in the description; X represents 
a single bond or Ci. 3 alkylene; and R 3 represents 
-N(R 4 )COR 5 , -N(R 4 )S0 2 R 5 , etc.), a pharmaceutical ly 
acceptable salt of the compound, or a hydrate of 
the compound. They are useful as a preventive or 
therapeutic agent for diseases or states which can be alleviated by inhibiting dipeptydyl peptidase IV (DPPIV) and for diabetes, 
immunologic diseases, etc. 
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i^7°5Pv;K7W-if I V (DPPIV) «N*» h 2 #@ (C7°D U 
10 7^^> W1-§^7°? KH^S v^7°5=- F^»^-T^-fe U >7°PxT-if 
DPPlVfcm JFFffR^: «5f J2: < ttUMft. jfiUR^fc^LT^tK 

ftjfi, DPPIV^7>#^>^7*^K-1 (GLP-1) ©ftWKlfcVvririSCltj&S 
E&jfcfcSnfc. o£D, DPPIVttGLP-10N*SBHis-AlaCD^7"5 1 h*SJlD*^ 
15 #T£££fc«fcDGLP-l£*Jgfc*r£££ , &fc* •tOTOttflSftj&JGLP-lSWC!) 

GLP-1 04M £ UT> KM*' 6 <ZH >X U >^W«, ff DNJjBflW 
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9 8/1 9 9 9 8^7\°>7l/y b) ^> 4 - 7)V*U- 2 -1/7 J tf D U 5»8t 

m& (mwjkm^o 2/3 8 5 4 i-*/t>7i/y h ^^«$tit^§. 



10 *%BJ#e.«> &3t&W£Sfcfc*&SI, 5£ (I) -C&isnZi/7;7)VitU\Z 
p U $?>fl|»#tfy:ei W£gj£T5 HtSJlfflU *5SW*^f SlcS^fc 



n& 1 fl^±©iWft*Tlllft*nT , b *^I5«|S»[ 3-6 ©->7 n7J^M ; a 
20 j^SY 2 l¥J;OS«n^ li@J^±©fi^*Tttm$nTfeJ;V^ic4~9(D> 

g&STfiifeS nx «fc 3 ~ 6 <Dz/7 V7)W~)\s& ; WWk&Y 2 M& 
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<o mun% i msi-t^mmm-v mm nx%^ ^m$k 4 ~ 9 <d d -dw- 

R»tt, ^-N (R 4 ) COR 5 , -N (R 4 ) SO z R 5 , -NR' R 1 , -SO, 
R 5 , -S0 2 NR 4 R 5 > -OCONR 4 R 5 , -CH = GH-R\ -C = C-R 7 

10 ©9~i lm&nfrzmRzn&^uTv-jim ^tdtu-mw 

(±IB^4>, R 4 MR 6 «(Wl-XM75:oT7]cmM^ ; SilY 4 iJ:DMn 
£lTO±©g$STg^£ftTt>J;U^i&l~l 0CD7;Wl^S ; gJ&SY 

2 »ct ogfcrn* 1 m&,±<Dmmmxmmnx^^mm^ 3-60^07 
15 : mmMY 2 m&vm\mz> im^±(Dm^&xmmnxh^mm 

©fftstii^nt =t h 7 u -;i/7;i/^;p* ^ v , 

l~10©7;WI/», (C 1 _ 3 7;^l/» -Q^L<&QT&0> 

«m^tlTt)j:<, Qte, g^*Y 3 |^J;Dji^n^lli^±©B^ST«^$ 

^(Dmmrm&znTb&Km&^iovm&wmrjv&vm ■, g&s 
y 3 m& oa«ns 1 m^cDg^Tg^^tiT^cfcv^^i: 2-10 ©7^ 

25 ; g$XY 3 »£ VMUftZ 1 m±©g«Tg|&£m:fc£l^St 

ic 3 ~ i o © n 7;i^~« ; mmm y 3 s? £ o a^ns i fi^±©a^« 
Tg^^nx *>«£ ^m$k 4~io ©» \mr)v&-)\>& msm^m'm 
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r 7 raakaisc* ; s$*y o asrarn* i m&±<Dmmmxmmnxb & 

15 6©7;i/P*vS^£&3i¥£*U 

s$*y 2 to, ;\ay>M^> TKms, #;w^>;i/S> '>7/g, 757s 

S^*Y 3 TO, AP^>M^ 7Km*. >-7/», -hn«, 7Sy», -O 

20 r\ -cor 9 , -co 2 r 9 , -conr'r", -n (r 9 ) cor 10 , -n 

(R 9 ) CONR"R", — N (R 9 ) SOjR 10 , -NR 9 R l \ -S0 2 R 9 > - 
S0 2 NR 9 R'\ -SO ! N=CHNR s R ll M-OCONR 9 R 10 &*R\ 

r>° 0r" \m-x\mr^x7mm^ ; w&mY m&vmttnz im&± 
m^Y z M£ k> m\znz> 1 m&.tv>m&&xmm 2 nx %> «k v^nifc 4 ~ 9 <z> -> 
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S$SY 4 TO;,. ;\ny>If, 7ms, ^7yk -bni, 75/"*, -O 
5 R 9 , -COR 9 , -C0 2 R 9 , -CONR 9 R 10 , — N (R 9 ) COR 1 0 , — N ' 

(R 9 ) CONR ,0 R", — N (R 9 ) S0 2 R 10 , -NR 9 R'°, -S0 2 R 9 , - 
S0 2 NR 9 R'\ -S0 2 N=CHNR 9 R lt, W-OCONR 9 R , ° 

(iW»R 9 rid R tf R i . l^-X»oT*$gf ; iiiY^iOllitl 
* ll@^±©«^»T^$nx : bJ:V^micl~6©7;Wl'* ; gj&SY 2 

•, mm^Y m&vmtfnz imu±(Dmm&xmWkznxh£^mmm. 

15 g#IXY 5 :TO, xf-^VS, AD^>If, 7j<m*, y7/I, ~hDS, 75 
-OR', -COR 9 , -C0 2 R\ -CONR 9 R'°, — N (R 9 ) CO 
R'V-N (R 9 ) CONR'°R", -N (R 9 ) S0 2 R 10 , -NR'R 10 , -S 
0 2 R 9 , -SOjNR'R", -SO 2 N=CHNR 9 R 10 R£K-OCONR 9 R 10 ( 

s^r 9 , R io RiSR ii im-x\mr^x7Kmm^ ; s^Y^oM^n^ 

20 1 m&,±<Dm^rm^HT% &^j%m$k l ~ 6 ©TJ^JH ; «m«Y 2 # 

£ o na i msi-tom&mxmmz nx t> £ ^>mmw 3-60^0 7)1* 
)vm ; m&mY z m£QMttnz> im&±<Dwmmxwm2ftxh&^&km&4 

-90y^O7W7Wl ; XttlliYtiOItolfll^l©! 
^STem$tiTfe=tVi7xn;i/«^To ) , W&SY^DilfcfftS Hi 
25 ^±0«^Tg^$tlTfeJ:^M^i: 1 ~ 6 <D7;l/*;i^i;7c«ffi&SY 2 # 

^DS«n^if@^±oe«TgM$nTfej;^7x-;i/*^e^§^^t- 
] x^n^iyr/yj^u^u^^y^^LKu^o^mm^n^ 
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5 *^0J©ffiO^tJ:^a:, *^HJ«> ^ (I -2) 



A, R 1 , R 2 ^ R 3 RtfXte> 5£ (I) T£«£tl3fflOT&3 0 ) 

10 

«BJ©ftil©iimfci;?>^s #fgEfik (I) Xte5£ d-2) ££^T, 

*mmm<DWim\z&z>t, -mm*> <n xkjC (1-2) ic*v>t, 

20 #3feW©te08«fc.fc*£, (I) Xltt (1-2) fc:fel>T, 

r'ri/rhs, a (i) T^^n^aD-e^D, #?£L<«> ;>wi/2k x 
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.R»a*v 5£-N (R 4 ) COR 5 T$>D> 

■il^nxt) 3 - 6 0->^ DJJ^JH ; £fcfcflHft£Y 2 iM; Djl 

*JHl?*D, R 4 te£?£L<te> ; «^»Y 4 ^J:Dji«ni) lBSk 

10 R 5 ^\ «^8Y 4 «Oil«n^iM±©fi^*irg^$nxt)J;V^mi:i 
^aT^I/Xi /Nny^^RtJt^KS'ck ostitis iTO±©B^Tr* 

; IItftSY 3 ^J;oaJinsifl^±oili^T?«ift$n"T'b < fc^*jS: 
3 ~ 1 0 (D'yZ U 7)V>r~)V& ; Y 3 $U; D SSfcTn* 1 i@^±©e^ST 

J;Da«tl*lffla±0*ift»*t?ll*SnT , bckVi4'-l 0I©AfD3|^ 
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r'0r ! ij, a (i) T^«snsaoT»o, ff^.L<«, x 

R 3 ^\ 5£-N (R 4 ) COR 5 T&D> 

±©«iy£Tfliai$nT'b J;^R** l ~ l 0 <D7)V*A& ; g^*Y 2 « D 
~ 6 ©7;W^, £fcfcm&£Y 2 i*J; DiSfcm* 1 fl£U:0it&g"7ittft<* 

20 \t^nt><D7kmm*mm?z>o 

*%®<DmomMiz&5t, *mmt, s (i) xi« (1-2) k&^t, 

25 i/*^)Vmr&<0, 

R 3 ^\ 5£-N (R 4 ) COR 5 T?&D, 
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R 4 ^\ &mm? ; tt«Y 4 «D«ti§ H@^ii©g«Tgm$fiTfeJ; 

11$ tit i ^Mt 3 ~ 6 © y ^7 D 7 J^JH ; ^feig^Y 2 ^ Oil 
lift* liWliST'gi$tltfej;^Mt4-90y^D7;Wl/7jl/ 

±©*ift*Tlttft$nTt) J;V^*jR 1-10 ©T;i/^;i/* ; amSY 2 ^j; D 
Sfeins 1 flK±©«ft3£T?lliftSnT'b«tV^*» 3 ~ 6 ©S/^n7JW« 

r 5 #w»«y 3 s* <k o a«ns i TO±©»^»TS^$nT t> <t u 

15 . #5§0J©ffi©iMiferck3<h, *56Wtt, 5£ (I) X«5t (1-2) KfcHT, 
R'RtfR'fcfc, 5£ (I) Tje«$nsiIDT?«&D, x 

20 R 3 #>\ iC-N (R 4 ) COR*T?»0, 

R 4 ^\ 7Km» ; fi^SY^Dilfefns lM^±©HmSTfil$nTfeJ: 
. O©7;WU»;g^*Y 2 ^J;DMfefnsiTO±0fi«T 

ferns i fi^±©e«-r g& $ nx t> j; \f*sm& 4 ~ 9 0 *> ? p 7; v^vnv 

25 R 4 fe±$?*L<«, 7jc^^;g^SY 4 «DSfeinsiflil^ 

±CDg«TB^nX i b c tV^i[l~l O07JW« ; fimSY 2 ^^ 

itfns 1 ^±©iiKU6T«ia nx *> «t v^m 
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5 *»38©«1©I8«IICJ:'-Bi:, *^«> 5* (I) X«5£ (1-2) £*5V>T, 
^VSXttt HD*^f MtSiD, £D$?i;b<tt, pWl/^XtetFP^ 

10 R 3 tK 3£-N (R 4 ) COR 5 -e*D> 

g&$ftTfc«kV>&£!&3~6©->£n7;Wl'£ ; £fc«B$^Y 2 £M;0jl 
Sn§lTO±©lI*TSI$nTt)<j;«i4~9 0y^D7Jl/^7Ji' 
15 R 4 «£F*b<«, «?;iISY^j:DI^l^ 

sans iTO±®*$STg$£nT i fe .tuisaus 3-6 o->^d7Mjh 

^fPJ©^©!^^^ *5SW»»"a (I) X«5£ (1-2) fccfe^T, 

R'Wii, a (i) TS«*n*at)T?*o, gF^ixrau pwi/S, x 

25 5>^^;i/*TabD, 

R 3 ^\ j^-N (R 4 ) COR 6 7?£Dv 
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r 4 ^\ frmm? ; g$SY 4 ^DMns im&±owmmrmn&nTb& 

^mIHSSc 1-10 <DT)V*)Vm ; WY^ckDIKn^ 1 TO±©gHSx 
g^£ftXfe<fc^Ki§iU~6©^D7/l/*;i/* ; *fc«g^SY 2 HJ;0jl 

n § i fi^±©g«xa$i $ nx t> £ 4~9©^djjwi/7ji/ 
i m±©g«xg^£ftxt) £i^ti£ 3-6 © dtmjh 

X&O, J;D»£b<te7Kmi^X&D, 

*mmm<Dmmz&z>t, *mw\$, ^ m (1-2) tcjsnx, 

R'W'R'tt, 5£ (I) X^jt^tiSilDX&D, £?£L<te, pW!^, X 
15 v;Wl^X&D> 

R 3 ^\ -N (R 4 ) S0 2 R 5 X&^K 

R 4 ^\ 7K^» ; gffcgY 4 f¥<fc98fcrn<5 l«±©gg|*XB$$nxfcJ; 
V^m^ 1~10 ©7;^^S ; g$SY 2 pJ; 0 jl«n-& 1 m±©gj&XX 
20 Ii$nxt)J:^«3~6.©>/^n7MM; £ 7c &g$«Y 2 ffiU; <9S 

k£n& i na£U©«i&axgi& $ nx t> £ ^m^Wt 4~9©^d7ji/Wji/ 

W*X&D, R 4 «$?*b<«, *mmT ; g$«Y 4 #<fcDjIfcm3 1« 
±©g$SXg$$nxkJ;i^$:l~l 0®7»| ; ff$KY 2 $y;D 
gfcfn« 1 fi^±©g«Xg^$tlXfc c tl'^^ 3-6 © 
25 X&D, J^#£L<«7k^IfC^X&D, 

r 5 ^\ g^*Y 4 i¥J;os^n?. lm&Jzomm&rmmznTb&^mm&i 

~10©7MJH> £7c«- (C 1 _ 3 7;i/^l/» -Q^lXfaQX&^K C 
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3~i ocv'^Dyj^-Jn ;gmsY 3 s£j;DSkm3iTO±©g^ST 
g^nT&^v^miu-i oommmr^^M msm^Y s m^ 

*^BJ©ffi(DMtCi:§t, *^BJ^ 5£ (I) x« (1-2) ££^T, 
20 R'RtfR 2 «, (I) T^tt^n^jiDT^D, £f£L<«> pWI^ X 

R 3 ^> -NR 4 R 6 T££, 
25 (R 4 WR 6 «1hI-X»^oT7]<^^ ; g$*Y 4 $y;DKti& 

±<Z)g«Tgm$tiTt)J;^^l~l 0©7W1; g*«Y 2 S$cfcO 
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i~io ©t;i/^«t*?>^ ;lltss$if i-it&o 

^BJOfiiKD^^cb^i^ #fgHfck ^ (I) X\tt (1-2) fc&ViT, 
15 R 1 TkX$R l \t , ^ (I) Jf?£L<te, X 

R 3 ^\ S-CH=CH-R'$fctt-C = C-R' 
'20 Tfecfc 1 ~ 6 ©7; Wl/S ; g#IX Y 3 S£J; D MftS 1 TO±©8i& 

*Tg^nTt)ck^7U-;p* ;x\tmmmY 3 m&iowunz> i«±®g 

25 *^BJcDffiM#tJ;§<h, *589Jtt r 5$ (I) Xteit (1-2) fcfc^T, 

r'rikr 2 &\ st; (i) &&l<u, t^m, x 
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*%w<Dm<DW$k\z&z>t. ^ (i) x«5£ ci-2) fc&^T> 

io mssxizt^uymzKi^ 

m^%^mx\&t(D 9~ii MH^in^s, ft^tit) b < \z^r(Dm.£rc)%^ 

n. 

25 
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5 |ltt$nTfe«k^5Sftl~6 07';WPa6ttt, K&Xte**fil&CDE$t#X 

te#*£«cD£3ill$c l ~ 6 cd7;W1/S£^To ^i: l ~ 6 (DjJi^Jimom 

7 * J^- 3 ~ 5 <D~>7 P 7M/^'>SR^Ift 1 ~ 6 CD 7 

io i~4fi, &m%b<\$, i~2 fi) s^-r..»*uviflH(y£0MtbTtt, 

, x^;i/*, 7°Pt°;i^ -f V7°nh°;i/S, t^jus, -<y^;hK, sec-7rf 
tert-^PsS, ^>^;P», -fV^>5^S> l-x^7°Dt°;i/S> h 
U7WD^fm tFn^>^« 2-x777°Pt: 

15 2-75 /x^ps, i-XM^??-)^ 7S7#;i/#x;M3 i ;i/X& 

3 ~ 5 CD l/t> Uj)V^r)V^^(Omt bTtt, P7°P fcMM'**' 
20 K**l~6 07;m^>S2:tt, ULttRXIi^ttttttOR** 1 ~ 6 CD7;U 

tlT t> <fc V\K£§& 3 ~ 6 CD 5>7 P 7)ls*)VM t tt, ff &X«i«&©lft 
25 *»3~6©^D7JP*;i^S*»T. Mm^3~6CDi/7P7;i/^;i/ScD«m 
. ItH AU^r^f, *^*> ~>77Ss 75/S, 757 
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y|R«Mil l ~6 ©7;U3*v£^Sfc5iM:03tfft5 iM&JcrMX.ft 
. 1—6®. ffSlXtt, l~4iH, J;D#*U<fck l~2ffl) CCD 

^>^)VMs ^DM^Hk 3->7;'>^n7'» 2-75/->;7P7'P 
5 bf;Hk 4-7Mn^^nA^j/jH, 3,4-^kHD+'»^n^>fM, 2- 

ft&. 

t> £V*&*8c 3 ~ 6 0->^ PT;WU»i«m$tlT i bJ: fr)ftXft 1 ~ 3 ©7J1/ 

y^OA+yJMfJH> S-^T/^^n^^l/^^l/X, 1- (2-7$;y^n 
7°nt°;i/) x5P;i^> 3- (4-7;i/^n>-^P^^) 7°otf;^ u-ytF 

15 , (3-75;*M^Vy^D^V) ;*5P;i/S&£^W£>ft3 0 

M» 1 ~ 3 ©7;^l/>SiH M^Xtt^HttcD^ic 1 ~ 3 CDTJV 

& ^Pbfl/>*, kpP^fl/>S, 2-7*P^7WW>S&£Wtf6 
ft 5. 

ISKISftTfe«fcV^*«c2~6.07;U^;i4fci:H:, ffi$XMS$©Ei£« 

25 ADy>gf, #;m^>;i^ y7/s, 75 75/ 

357;i/#-;n», ^ic3~5(D'>7P7;i/^;^^r^ ife*»:i~'6©7;ici 

^ y WSit 1 - 6 (7)7J^iH^ & &§fJ; W«n§ 1«± (00 
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> 1~6{@K ft£L<\Z, 1-41®, &W£\s<\t< l~2fi) S^T. 
&513i7)Mr-)\&tLT\t* t'^;H, 7U;i^> l-7°n^-;i^ -YV7°0 
l-7'x-;«^ 2-7*t~;I/£* 3-7t^JH, -fV7T^H, ^> 

5 3-75;-2-y7y7T^H> 3-x h * w v 7x~;i/S& Zifim-f 

<hte> AD^rm 7k»S* *)Ps|5*'>;P«, ~>7/S, 75/S, 7$7# 

i - 6 ©7;m+^3fc*»6«:*»«k oa»ins i mu± wzm. 

l~6fi, £?£L<teu l~4j@K £.W£L<te, 1~2«) ftjR-T. 
5&y^D7^r;HtLTtt, y^D7"P^JH> y^D7"r-M, $/ 

15 3-75;-2-y7yy^P7TnM, 3-Xh^yy^P7f-M 

Tfc«fcV>&$8c 3-6 ©'>7 D7;i/^-;i/S<ktt^$nT ! bc}:^^ 1 - 3 <3D 
7)\'*U>£i>m&Vtt&&7*t. Z(D£5f3iis!7a7J\'*r~)l>7)V3r)mtL 
20 Z-^yy^PfeiMfM, S-Zh^yy^P^P^-iMfJH 

3-lO0y^D7W^ »ttifl0m3~lO(Oy^P7 
;Wl/*^To y ^ P7;V^S(:^ft5f iS t H AP^r>If, 
25 , y7/S, 75 73k 75 ^»l-6© 

7;i/+;^ ^it3~5o->^P7;w^+v»^«^i-6 07;i/zi 
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4«, £Dff£b<W;, l~2l@) Swf. ^CO^^^^PT^^ibT 

^P7°ptMi/S, x^p:/^X, s/$m^>3\n/S, e^P'v^Ji/S 
, j/^a^jh, ^p^5P;pg> ^Ptv^pyptfji/S, 2-x^;i/- 

3-75 7-2-^77 y^n^fJH, 4-7 
W L > $ £> CS*®^*^ bT % J: V> 5 MM l> < & 6*©at p 7 U 

^©8~i lMnt'&mTS-So mti>Tt$, ?*))vm> fx-^i, *-*+i-yy 
yyum i,2,4-^-y-^7i/u;p«, 1,2, 4-^7^7 yu^S, ^yx** 
uji/*> ?7t7fxjn, -r V9 i 7^-7x-;i/*, ^>y77^n, -fy^ 

>V77^ ^>y^x-;i^ ^n/-j|/S, 2,1 > 3-^>X^-W> ? 7y 

tU $e»^mH^^^*bT i foJ:V^T-P7U-^*©«^*<h^ ApV 
>IB\ 7jcm*> '>77*, ^bP«, 7S7S, -OR 9 , -COR 9 , -C 
20 0 2 R 9 , -CONR'R 10 , — N (R 9 ) COR 10 , -N (R 9 ) CONR"R" 
, — N (R 9 ) SOjR 10 , -NR 9 R'°, — S0 2 R 9 , — S0 2 NR 9 R 10 , -S 
0 1 N=CHNR'R"^-OCONR ! R l ° (^R\ R 1 °R.tfR" SW-X 

ttftfcoT**!**"; a^^tiTt)<j;v^^i~6(D7;WPS ; e^nx 

25 P7;wi^7Ji/ ; ¥;i/Sxttfi^^nT ! foj;v^7x-;^^Tc ) , B&£*rr 
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;i/-U,3-^7^7V , --;V5--f;i/S, 3- (2-7PP7x~;i/) -l-*J-)V-^V* 

•y- v -;i/-4-< 5-* f)V-i- h U 7;M" p * ?)V7 7 >-3-f ;i/g& ztm 

mm. 1 - 6 (D7)vn* ^mimmm. 1 ~ 6 o7)i*)im^f<zz>%t£ vm&n 

10 §^^^SJ;D«51iPJl±(|»jx.& 1 ~ 6i®, »£L<U. 1~4<@ 
, <4;D$?£b<&, 1~2|@) £^T„ £<Z)J;5&7x-;i/Si:LT«, 7i- 

15 i,3,5-hUT^-;i/S, -rv^y u;i/S, 7^7y-M 

, ~>7/X, ~hP*, 75/*, -OR 9 , -COR 9 , -C0 2 R 9 , -CO 
20 NR 9 R"\ -N (R 9 ) COR 10 , -N (R 9 ) CONR IO R", -N (R 9 ) S 
0 2 R 10 , -NR 9 R'°, -S0 2 R 9 , -S0 2 NR 9 R 10 , -SO z N=CHNR 9 
R IO W-OCONR 9 R 10 (rfC^R 9 , R l0 RZ$R ll \m-X\mf3i?T&mW. 

6©y7D7MM ; a^$nT i foJ:V^^i:4~9(Dv7P7;l/^;i/7;i/^ 

25 ;i/««gm$nTt)j;^7xn;i/«^i- 0 ) , mmnxh^mmmi- 
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5 xw^ttftttoR^HR i~io ©tjwpss^t . TJi^i^fc&w-siwus 

fctt, /ND^>If, 7]<m*> ^7;i, -hoi, 75^36, -OR 9 , -C 
OR 9 , -C0 2 R\ -CONR 9 R ,0 > -N (R 9 ) COR", -N (R 9 ) C 
ONR'°R", — N (R 9 ) S0 2 R 10 , -NR'R 11 , -SO»R s , -S0 2 NR 
9 R"\ -SO 2 N=CHNR 9 R ,0 W-OCONR 9 R 10 (iS^R 9 , R 1 0 SlXR 

io 1 1 m-xtts&oT*^ ; mmn~ab&^j%m]k 1 ~ 6 ©tjwh ; 

l~6j@, $?£b<«, l~4ffl, «tt)j?*b<tt, 1-2®) Sr^Tc 

15 5)5;7W;Htl/TH x3Mi^ v ^dkm, -fvyat?;^ 

7^;n> -rv^;u*, sec-y^ju^ tert-7*?\a^ -fv^ 

■><?)V& ^zsJVZs* jrZrJ-frM. S-)Vm, fvJ^> 2-tF 

„ 3- (N.N-^^T^y) 7°Dtf;i/^ 4- (^>x;i/*x;i/7$ v) 7^;w 

, l-t7fJW» 2- X3\)|/g, 2- (2-^7^;W x^;i/* 

25 , 3- (2-^73^1/) 7*P.tfJH6, 4-y77^>^H, 2- (3-^fJl/75;7 
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te, AD^f^ ?m&, isJJM, -hDS, 75 /"S, -OR 9 , -CO 
R\ -C0 2 R 9 , -CONR 9 R 10 , — N (R 9 ) COR 10 , — N (R 9 ) CO 
NR 10 R", -N (R 9 ) S0 2 R'°, -NR , R"> -S0 2 R\ -S0 2 NR 9 
5 R'\ -SO 2 N=CHNR 9 R 10 W-OCONR 9 R 10 (5£>£R\ R'^tfR 1 

1 ttPj-^xtts^oT**®^ ; mmzrLTh^i%m$ki~Q<D7)i*)m 



io mfr<at£%M£t)mi$nz> im&± (mx& i~6im, #?£b<te, 1-4® 

->/7D7 0 Ptf;^, y^nyfjn, i^a^>5Mi/«, ^nM 1 ^;^, -> 
^p^\7°^;i/«> v^d^^i/X, 3- (r-k^y^y) v^-p«>^*, 
4- (Nj-y^^ysy^j^-M^y) v^n^^;]/*, 3-i5p;|/XJ]/* 

15 ~;i/-4-^ h + ^^D^V^&^W £>tl3o 

- (C 1 -C 3 7;^l/» -QC&HT; Q^*^$nTt)J:V^«3- 

^D7 4 Dtr;i/x^;i/S, y^ay^M?-;!/*, ^n^y^M.?^*, 
mmtu, ;\u>f>m?s e^ys, ^hos, 7$ys, -or 9 , 

-COR', -C0 2 R 9 , -CONR ! R 10 , — N (R 9 ) COR 10 , — N (R 9 
). CONR IO R", — N (R 9 ) S0 2 R 10 , -NR 9 R 10 , -S0 2 R\ -S0 2 
25 NR 9 R 10 , -SO 2 N=CHNR 9 R 10 W-OCONR 9 R 10 (S't'R 9 , R'°R 
tfR" ^IWI-Xra^^TTK^M^ ; Stft$nTfe«fcV^ft 1 - 6 o7;wi/ 
m ; II^nT^il^it 3~ 6 ©y^ P7^+i« ; S&£nTt>ckV^3f 
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~)\sgfrt>uz>M&K>mttnz> im&>± wm*> i~6fl, #*b<»» i~ 

5 twu tfs/^P^>^;^ fc'v^o^^;i/*, Hi/^PA^;i/S, tf->>? 
d^-^^;^ H->^ny-M> tf^^oxi/;^ 7^>fJH, 

tf^-n;i/S, ya-om, #;V7:r-;i/S 

, 2-kFP=^>7^>3Ml/S, 3-y^b^>^D^>^^<i:^WC)tlS 

o 

WX\Zft&mW<D$km$k 2-10 07)Vtr~)m%^'t<, 7)V*r~)Vmz%>\1rZ> 
m&M t\t, ;\n^>gf, zkm*> i/7/M, -hnl, 7^JM, -OR' 
, -COR 9 , -C0 2 R 9 , -CONR'R'V -N (R 9 ) COR 10 , -N (R 
9 ) CONR 10 R", -N (R 9 ) SO 2 R 10 > — NR 9 R"\ -S0 2 R s , -SO 
15 l NR 9 R'°, -SO 2 N=CHNR 9 R 10 W-OCONR 9 R 10 (^4"R 9 , R'° 

mSR'^tn-ximt^xymm^ ; mm-znxh&^wkm%ki~6<D7)i* 
To ) , m^nr%^mmWii-6(D7)v^)m^rc\m^riXh^y 

20 x-M*6^§i<}:DItfnS 1IK± <0**.l& l~6l@/#?;£U<te, 1 

, toi/S, 7'Jikl, i-7'p^^*, -rv7 0 p^n;i/«, -f y 

^r-M, ^>x-^*> ^*-fe~,>l/*> A^7-^$, t^f-iH, 4-7 
25 jlJft$tlTfe«fcV5lSi*»3'-l 0©5/^P7;V^n;i/3£i:tt, 

tfe*£tt» AP^*>M^, «S, ~bP«> 75 y«> -OR', 
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-COR 9 , -C0 2 R\ -CONR 9 R ,( \ -N (R 9 ) COR 10 , — N (R 9 
) CONR ,0 R", -N (R 9 ) S0 2 R"\ -NR 9 R'°, - S 0 2 R\ -SO, 
NR 9 R'°, -SO 2 N=CHNR 9 R 10 RUC-OCONR 9 R 10 (i£4>R 9 , R ,0 R 

ur i 1 tem-xtemtzoTTkmm? wmnxb£^m$ki~6(D7)i*)i 

o ) , m^nxh < k^mmi^6 07jv^)v&^rc\tmm^nxh^7ji 
~)mfr<E>te%m£mtfnz imu± (Mx.«, i~6{@, »^u<^, i~ 

4M, J;D0?£L<te, l~2f@) S^-T. ^(D£?iZi/>7U7)Wr-)X'mtV 
10 . T«, v^D^x-;l/X, is?U^>7~)VM, i/?Us\3r-k~)m, 

7°-7~;t^, i/VU^V^-lV^ 3- (N,N-y^WHF) ^DA^t" 

- (C 1 -C 3 7;i/*I/» -Qfc&ivr, Q^em^nTt>J:v^i:3~ 

H§giidt.AD^>gf, 7jCg£g, ~>7/«, -hDl, 75/S, -o 
R\ -COR 9 , -C0 2 R 9 , -CONR 9 R 10 , -N (R 9 ) COR 10 , — N 
20 (R 9 ) CONR 10 R M , — N (R 9 ) S0 2 R 10 , — NR 9 R 1 °, -SO z R 9 , - 
S0 2 NR 9 R 10 , -S0 2 N=CHNR 9 R'° RlX-OCONR 9 R 10 (iS^R 9 , 

r 1 ° rxsr 1 1 Km-xtmtevTMtm? ; mmznxb&^mik i ~ 6 ©7 

)V*)V& ; ■Ift^nT'bJ:^** 3 - 6 «DV^ D7M;« ; BftStiTfeJ; 
^mm%L4~9(Dzs?7U7)V3r)V7)V*)m ; x\tm^nx^^7 x-;vs 
25 %7ikto ) , S^^nTt>J;V^^l~6©7;Wl/S^fe«S^$nT ! foi; 

, l~4fi, £D£?£L<&, l~2ffl) £^T 0 ^cDJ;5^^Ht^7;^n 
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x;i/g, fc^>7P:t7xxj|/8> h'y^ay^jH, H^DxizJl^ 2->7 
y bf->^ 7xx;i/^ 2-7 a p tf~>? p j *;i/*&£/^f e>n§ 0 

5 -limz&tfZWWkMtfc, Any>HH% 7K^»> ->7.7*, xhPg, 7$ 
jm, -OR 9 , -COR 9 , -C0 2 R 9 , -CONR'R", -N (R 9 ) CO 
R'\ — N (R 9 ) CONR IO R", — N (R 9 ) S0 2 R 1( \ -NR 9 R'°, -S 
0 2 R\ -SO 2 NR 9 R ,0 > -SO 2 N=CHNR 9 R l0 S.tK-OCONR 9 R 10 ( 
5S*R 9 > R'°S.tKR I1 «lWI-X^^^T7j<*m : ? ; e^^tlTfe^V^^ 

10 l~6©7;Mr;i^ ; Sm$tlTt>J;^^3~6 0v'^PT;V^* ; 

nTb^7*-)v&frt>t£2>ffi£vm&?iz> ito± l~6f®, 

£L<te, 1-4®, c};^£?£b<&, l~2ii) £^T 0 £<D=fc5&7D-;i/ 
15 mtVTte, 7x-JH, 3,4^fl/>^^y7x-JH, 3- ( 

x^H, 2-7MD7xrj«, 2-ih + yt7fM, 2->?;< 5P;k7 =• / 7 

x-;ps, 3-7^;Px;i/^-;i/75y^-7^;i/», 2-ijj^4y7x^n, 3, 
20 ;n 7xx;i^&£#we>n3o 

T&3S£©#i!£:t,TteU 7x^fM, 3-7xXj|/7°P t!;i/S, 

l-j-7^)V*^)ms 2- (1-^7^) X^S, 2- (2-^-7^;i/) x^;i/*, 
3- (2-^-7?;i/) 7°Pt: 0 ;m 4-^77^>>>>*> 2- (3-y^fH5;7x 

25 =.)v) -i-t Fp^vx^i/^^wtfen^o 

g^^nxtcki/^-i oioArPStn ftiKd^L&^pgD, o, s& 
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-SDl, -OR', -COR 9 , -C0 2 R\ -CONR 9 R>\ - 

N (R 9 ) COR 10 , -N (R 9 ) CONR'°R 11 , -N (R 9 ) S0 2 R 10 , — N 
10 R 9 R'°, -S0 2 R\ -S0 2 NR 9 R 10 , - S 0 2 N=C HNR 9 R' 0 SC&-0 C 

onr 9 r 10 <&*r\ R^msR^nm-xum^xymw^ s&snr 

b£^&km$kl~6<D7JV*)V£ ; e^£tlTfe£^M»3 ~ 6 P7JU 

fc£, l~6ffl, #?£L<&, l~4fl, <fc«30£L<«, l~2flH) H 
©i^ftiMAf oitbTtt, Jy'J^i, t°ng 
yr;H, -fS^/U^m ttl^JVP-Jm, f7yu^« v t^ 
U^rji^, tf^^^n;^, qE;u#u~;i/£, 7iflfs>^P^\^;i^ 7+F 
20 Hi^P^^U*, 2,6->>^5 1 ;i/ ; E;i/xjNU/*, 4-~>7/ t?^u>>~;i^, 

h tM^-^S, H^U S?n;HE, 1, 1-5*** V-f 75P77*U 5? 

i,i-^+y-^7^n;i/S, i,i-^^v-^7-t:V\°-;i/«^^w 

25 £tkTo ^uyv-jimz&ttzmmmtm Apy>M^, ~>7 j 

-hDS, 75/S, -OR 9 , -COR 9 , -C0 2 R 9 , -CONR'R 10 
, -N (R 9 ) COR 10 , -N (R 9 ) CONR 10 R", -N (R 9 ) S0 2 R 10 , 
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-NR 9 R'\ -SO z R 9 , -S0 2 NR 9 R"\ - S 0 2 N=CHNR 9 R >0 Rtf- 
OCONR'R 10 (^*R 9 > R l0 R^R ll «ll|-Xtt^oT7jcm» ; fi$l£ 

nTh^^m^i-Q^7)v^)vm ; m^nx^^mmWi3-6(D^^n 
lo 7y'u;«> HJ7i/u;wk fh^yum i,3,5-:*4ih> 

, tT7^-JP«, tf'JS^n;!/*, tfU^-Jl^ 1,2,4-hUT^;^ 1, 
2,3-h'JT> ? n;i/S, i,3,5-HJ7^n;i/S, ^>X**lJVU;Wk ^>X-f 
y^yuji*, ^>7?77u;ps, *t>Mv?TW)V&* ^>7-f ^ 

15 y*U;H£, f7t7f^M, <Vf7t7r-M> ^>7^^n;i/«, -fy 

y^u-;p*, ^tyu^n, v>;u-jvi, 2,i,3-^>x^u-^7i/ 
u;u«, ^>y^^-;vs, 2, 3-^7^7^-^ jh, 3- ( 

20 2-^aP7x-jw -5-^^;i/--ry^^y->'W4-r;^> 5-^w-7i- 

;W1, 2, 3-> U 7y-JV-4--fJVS, 2-7x^|/-3-7*D hf JP- 1! 9 y~;i/-4--f ;P 

5-^^;v-2-huy;i/^n^5 1 ;vy^>-3-i';i/*> 5-5>ry tr'u^>-2--f 

- (C 1 -C 3 7;i/^l/» -Ql^^T, Q«^titt)i;^ / \fa7 l J 

25 ~)VMx&z>m&(DMtvxn. 2-7»j;m^;i/*> 3-^y:**tf7u;M? 1 ;i' 
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5 y7i-Jk 3, 4-I9 t l/>^rf*5/7x=;K 2 , 3 -5>fc H P^>V/[b] 7 

•o&>±<DWt%m?,. ^nm^m^EVTh^mmx\mmm^mm7^ 
io mefcu 7>?Uy-;«, Tif^^;p*s tfp«j^;i/S, -ray 

»/U5?x;u£, ;t=Mtv*y 3=-7:/U 5>x;H£, -fcr^u^xji^,. 

^*ijz;i^6, 7lf \Zzs#w\y 9 7)i&, 7*7\L=sVu-%m-)V 

afcg0»R75/£j&j*wr5ns. £fc> ±K4~i ofi©£g*s$fc:mt* 

15 , —OR 9 , -COR 9 , -C0 2 R\ -CONR 9 R 10 , — N (R 9 ) COR 10 
, — N (R 9 ) CONR'°R 11 , — N (R 9 ) S0 2 R 10 , -NR 9 R'°, -SO, 
R 9 , -SO z NR 9 R'\ -SO ! N=CHNR 9 R"M-OCONR 9 R 10 ® 

• *r\ R i ^zsR ii \m-x\mt^T7mm^ ; mm^nTh^^m^ii 
20 nxh^mm^4-9<D^^a7)v^)V7jv^)vm ; x\tmm^nT%^y 
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=£>8&tik 75>£>lft& ^f^f>(!:©I, N-T-fe^;^ 

tf#U>gH& ^'>7>«il, £ >x;*7 

15 R 3 ^-N (R 4 ) COR 5 (R- 6 *tgift$nTt>cfcVi7U-;i/*T»S) 

^ (ffti/<«7y*gf, it^iro Tem$nfcc 1 _ 6 7;wp» 

, -CF,, -CC1 3 ) , -COR 9 , -C0 2 R 9 > -S0 2 R\ -SOjN R'R 1 
20 <\ -S0 2 N = C H N R 9 R 10 (R 9 R IS R 10 te , R - X & fc o 

tl~6 07WI, AD^>M J ?W^^l~6©7;V3^e/*^e)^?) 
#<fcD3tfc£n£ 1TO± 1~6M> #£lXfck l~4fi, ckD£?£ 

25 R 5 ©7xXJl/S©&;£U>«M*£:LT, 7xrjH«tSii 
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JPS^Mt5IWi*};»§ 5~8*^t)^^fe.n§ 0 ML Ltd 

3, 4-^9 1 l/>> ? ^v7x-Jk 3,4-Ifl/>yt^>7i^ v 2,3 

*;U2£ (WAfcf, -CF,, -CC1 3 ) , -COR 9 , -C0 2 R\ — S0 2 R 9 (R 
9 te, *IIf , 1 ~ 6 ©7Jl/^Jl/S*fc«7x - JUt^S) , 

(2S, 4S)-2-y77-4-7MD-l-[[2-(3, 4-y^l/>v* 

* ^ >y-r ;w 7 5 y - 1 , 1 - ^y x^7 5 y ] r-fe^tr p u > 
(2 s, 4s)-2-'>7y-4-7;^P- 1 -[[2-[3-(y^;i/x;^-;i/ 
)^>y-r;W75/-i, i -v f y^;wx^75y]7-fe^;nfpu> f > 
20 (2s, 4S)-2-->7y-i-[[2-(3-~>7y^>i/-r;W75y-i, i 

(2 S, 4 S) - 2 -5>7y - 4 -7;i/^"P- l- [[2- (2 -7;i/^-p^>7-r 

;W75y-i, i-^y^;wx^75y]7-fe^;nfpu^> 

(2S, 4S)-l-[ (2-^>7*-i > ;|/75y- 1, l-y^^W x^7$y 
25 ]7-fe^;l/- 2 -1/7 J- 4 -7WDt!.D'J^> 

(2S, 4S)-2-5/7y-l -[[2-(2, 3 - yfc F P^>7*[b] 7 9>- 5 

—<;W*;^x;u75 y - 1 , 1 -^y^;i/]x^75 y]7ir^;u- 4 - 7 
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R 3 ^-N (r 4 ) COR 5 (R 5 ^Sm^nTfeJ:V^ATn7U-;i/*-r*§ 

R 5 ©^\xPTU";p*©^sbv^gm*ibTtt> xhD«, ->r;s, 7J< 
;mf;H6 (Wttf. -cp r — cci 3 ) , -cor 9 , -co 2 r 9 , -so 2 r\ 

-SO z N R 9 R 10 , -SO,N = C H N R 9 R 1 0 (R 9 R If R 10 te , ft 
10 -Xttl.&oT*ISf . Ml~6©7WJHSfc«7i^l/ 
. , 1 ~ 6 ©TJl/*;^ AO^>Hf, Ml~6©7Jl/3 

15 ymm?. m.mm^) nm&tswtc^rjwvm wz\*> -cf 3 , -cci 8 ) 

, -COR 9 , -C0 2 R\ -S0 2 R 9 (R 9 $. Zf R 10 }Z , IH - X « ft 

(MAfcE, l~6l@, jj*b<fciu 1-411, l~2l@) 
20 tf&*U £6fc#*b<Kl, 1TO± (ttAtf, l~6l@> 0*b<«, 1~4 

a, «ko»*u<tt, i~2i@) ©*KS"T?etft$nTt>«kv^#«:i^'6or 

(2S, 4S)-2->'7y-4-7;i/^a-l-[[2-(4-^5 1 ;i/-l, 2, 

25 3-5 1 7^.7*/-;p-5-'r;i/)*;p3i?-;w75/-i, i-vtwittjvr 
^y]7w;utfp.u> 5 > 

(2 s, 4.s)-2-^7y-4-7;i/^-p- i-[[2-(2-tfu^;w^;vfc 
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(2 S, 4S)-2-i/7/-4-7J^D-l-[[2-(77>-2-<Jl/)M 

1, 1 - y ^ ?JW $ 7 ] 7 t^JH: D U y> 

(2S, 4S)-2-->yy- l-[[2-(3, 5-y/fKVW-^-4- 

5 -f ;W*;p#n;i/7$/- 1, [-y^5 : ;Wi^75;]7t5 : ;i/-4-7M 

PHDlJy> 

(2 S, 4S)-2-y7/-4-7MD-l-[[2-(^7x>-2-^Jl/) 

^j;i/fc;P75y- 1, 1- w;WiW5y]7W-h;D >J j?> 

(2S, 4S)-l-[[2-(lH-l, 2, 3-^>yhU7l/-;i/- 5— OW 
-7;ktPt°PU 5» 

(2 S, 4S)-2-y7/-4-7MD- l-[[2-(^7x>-3HJW 

#;ufc;K75/-i, l -> ? p<^;Hx^;i/75/]7-fe^;ktfnu^> 

(2 S, 4S)-2-5>7/-4-7;i/^P- l-[[2-(5-^W^7x> 
15 .-2-l'Jl/)M»7$y-l I l-^^^WxWS/l^WHn 

(2 S, 4S)-2-^77-4-y;i/rtP- l-[[2-(3-*?\>l^;t7x> 

-2-<;i/)*;i/fc;P7^y-i, 1 -^^^Wi^ysyjTtfjuf p 

20 R 3 #t-N (R 4 ) COR 5 (R 6 #\ fi&SftTfc «fc^iB*ft 1 ~ 6 ©TVMr 

ft^tfC^ViT, R 6 0#3;U>Jt8im*, HB&± 1~6|@, 
<tt, 1~44@, J;D£?£b<te, 1~2» ©*K»T?Bift$nTfe«fcVi|Sl* 
ft l~6 07WSfl<}«i3~ 6 ©y7 07J^M^tf^n§o 
25 ±fBM0^SL,V^#:^M^t/«^T© ! fe©/$i^tfe>n^o 

. (2S, 4S)-2-y7/-4-7Ma-l-[ (2 - )VT$. J - 1 , 

l-Vtt-M x^;i/75/]7ir^;HfP'J v> 
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(2S, 4S)-2->-7y-4-7;i/^D-i-[[2-(3-tHq^v r -2- 
*<?)V7uh>-2-4 M %)Uts~)V7 ^7- 1, 1 - VWft X5MP7 a / 

(2S, 4S)-2-$/7/-l-[ (2-$/^7D7°P/\°>*;^-Jl/75y- 1 
5 , l-v*5f;i/) X5 1 ;i'7S/]7il^-4-7;V^DlfDU> ? > 

(2 s, 4 s)- 1 - iC2-(i -^f;v^n7*D/t>- 1 — f ;w*;w#n;i/7 
sy-i, i -v^^;i/]x^;i/7$7]7-fe^i/-2-v7y-4-7;i/^otf 

R 3 »ft < t & 1 fl©«*Rtf/Xtt«M.£fr# U $ £> fcSBWff?*^ 
10 UT 5 bJ:V^7 : -P7U-;i/* (^xP7U-;^teg$£ftTfeJ;^) 

-;|/*©£?£bV>e&S<>:bT«, lfiEU: (M*J£> 1-6HIK 

15 6 omjUfK i^H3~ 6 o-># n7)wimmtf e>*is. 

(2S. 4S)-2-->77-4-7;i/^D- 1 -[[l-(75>-2- OW^-l- 

20 tC^fcR 3 ^-N (R 4 ) COR 5 (R s ^e^$tlTt)J;^7U--;PS-e$.§ 
R 5 ^Sife^tlTfeJ;^^T-P7U-^aTfe^^> £«k'tfR 8 J&*|Iifc 

stiTt>«kViK** i - 6 (D7)^)m^rc\mmnxh^. \<*mmk 3 ~ 6 © 
7; wust & 3 tc^s tj- 5 r 5 off s L/ Ktm t m-r & z> , 

^FYOfWm T«0«tt«$lj, 0«&©ft£^©$irm HIV>7^ 
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L^zmmxmm, m?l& (mz2m) , mm&, mm, 

5 te!Trsfc&©±i3E&£i£{8rr5o 

&mmtfc, isftuffiu^T^ (ra) ©Mi^&gsMit®^ 

h*-T>»a«IIWjW, T-lIgA®HI V©gAB&ifcfc«fc5» AIDS©TO& 

io ^j&^wsns, 

^©ffi©m^t/©v^Tn©MT : bcfc<, &gfcjfci;T««©'b©;&*j8ft$n5 

M?sT Sut^tts. m©m^j, ji-ssk msm, mmu 

mm. mmu mmmi, mmm, x\t&&mv<\m*&mMfc£*ffinis 
, ^©MJ^^ctoT, ^j, mi, *?t)iM. mmi, m\, mm, m 
m, mmm, mm, fc^pst- mrm, mmmtvx 

a** (Dimm £ & © & & tfs w w 5„ 
25 *^Bj{b^ti©^#*«> mm, <m, 

mzZtf. &A\ZttL, 151-^1 0 0 0 mg/A/BT&i^ £?£L<te|*)5 
H$5 0 0 mg /A/BT&l^ cfc«9$?^b<TOl 0-^)2 0 0 mg /A/BT 
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^fl^tl (I I) Mft (1 1 1) fc^Ttt, 4##WO0238541 tIMAS 

5 Xg (1-1) , (1-2), (1-7) (1-8) :WlRa^t 

(I I) X^^tl (1 11)^1^75 >SI*#:T* (IX) X 
tl(X)^^$i±T2^7S>M^#:T^^ft^(IV)V^%(V), fb£t/(VII 

xtt, hUx^;P75>, v-ryynk°;i/x^;u75>^©75>^x«fe 

15 Ttt, N, N-^/fMM75 fh7hKn77X ^=H*>, 

o 

XS (1-3) fttf (1-4) :r5y*©ft«»*JW«Hrr*XST**. 
iI©M&ttK:^ViT&, PROTECTIVE GROUPS IN. ORGANIC SYNTHESIS, THEODORA W 
20 . GREENE and PETER G. M. WU TS^Kwaf£©#fe£|BV>S Z tiPV&S. 

MX\t. Rb^tert-^h^^Mx;^ HJ?MV*> o-xhD^>i£> 
^;i/7xx;i/S^o^fcj;D^M$n^»T^§'fb^(iV)X^b^t/(V)$ 

, fflst, wast. hvyMujsm, j>-h)ix.>x)v^>m, *?>zM>wtm 
(Dm*m ^xmmtz ztx\ 1 $k<DT$;&*&?%tt,&y!i (yd xi» 

25 (VII) COIfc, Kit K&WtS»i»Xtt*T^ 

Xte^LTff? £ »tt-50~50t:T'fT5^<b^Tt§o 

itm x^y-;K ^^y-;K fh7kHD77>, n,n-^^*;1/A 
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75 h\ ^DD^>, ^DD*M, l,2-V^DDX^>^«lfBtl^o 

fh7tHD77X SH8x3SM/$a«*tfe>n, Mjftte 

£tl, «tt0~100t:irfT5^<h^l?#§o 
X© (1-5) .Rtf (1-6) : ■ l»075/*fcWf*fc£#CVI) fcb< 
20 ttfc'&ttCVII), X«R 3 ^-NHR 4 -e$,§^#j(VIII)^U<«-&^(I)^ 
, R 3 ^-N (R 4 ) COR', -N (R 4 ) S0 2 R s Xtt-NR 4 R 6 T*5^ 

«i(vni)xttfls'&*(i)K:a6ift*r*xgT?*a. ^TM^totJctK 
25 (75y*^7v;wb-r^>^) : 1^075 y^rfs^tKvDkb^ 

ffr&ft (VI I) , X«R 3 ^-NHR 4 (VIII) L < (I) £ ffl 

V», R 3 ^-N (R 4 ) COR 5 T$.§fb'8rtJ(VIII)XWb'&tl(I)tC«t-^X 
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«, X^PPy^X ^DD*M, l-,2-^DDI>>, TK7hFD77> 

tt, h'jiwsx ^y7 0 Ph°;i/x^;i/75>^©y5>m, 2-x^;va 

10 75 FfcKfc(Dffl(DMtLT, mX\t. 1-^X/ h U 71/UJI/X^r^ 

u©KMt§gIibtH'y^Dn^^X ?PP*;UA> 1,2-5? 
*DPX*X H,N-S?^fMM75 h\ rh7tHD77>, Xt^X 

t££ 0 tt*»^3Wfcttv i-x^;W3- (3-^^;i/7^yypt!;i/) 

20 C©SJfi:fcffiffl-r*»JWtbTtt» ^DD^^X ?PP*;|/A\ 1,2-X*P 
PX^X N,N-y^f;WA75 h\ fh7kHD77>, v^ltX h;l/ 
XX «X^;Mg^#tf£>n> Efctt-5&~50T3T^3;:£#T?*S. 

5X ^<y7°Pt:;i/x?;i/75x^©75>^ 2-x^;i/-\^-y->m^-hU'7 

25 A, 2-X5 1 ;i/^1f>^'J'7A^©«mmX«7K^b^h>J7A, ft»*U 
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W&tu W»-50~50'CTfT'5c:^^ > r^§. 

EVvrfrSE ^S©^J«tbT«, HUxW5>, XYV7°aO/ 

x hjnx sflifiH#(fsn, s/s«-5 o~i o or-rff^^t^ 

, HJX3MKT5X ^V-/Dt°;VX^75>^©75>S> 2-X3MWv 

15 *n->m±HJ7A, 2-x^^-y->m*u^A^c7)«mmx«M^u 

(75y*£x;i/*x;WbT3^&) : i»7$/*£^T^b£-#i(vi) % 
L<mt^(m)s x«R 3 «-NHR 4 T-*§^-8-ti(viii) fel^te^t/ 

(I)^fflV\ R'^-n (R«) S0 2 R 5 Ta5§ft-&fe(VIII)X^b-a-tl(I)^E^ 

a^X ^7DD7js;VA> T-h^tFn^X P^r^ 

x h;wxx ifflfcx^WP^W&n, K)S«-50~ioot:-efT5 z.tiFC'Z 

25 UX3M1/75X y^f V 7'n 5 >f ®7 5 >1, 2-X?;U^+h> 

Wt* h U 7 a> 2-x^;i/^^r-y->^* U ^A^^WWtXtW* U 7 A#© 
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I) feb<ttfl;£ft(Vll), X«R 3 ^-NHR 4 TS§{b^#i(viii)feb<^t: 

£#/(I)£fflK R 3 ^5C-NR 4 R 6 T^§^tl(VIII)X^'g-tl(I)tC»T 

M*.fc£ m*SKttWfc5#EJ££bTttIg (1-1) , (1-2) , ( 
1-7) j£WZ (1-8) TraLfe^t^cD^^^TN-j;^;^ 

MJ^A, **fc^7y*#3W-HJ.#A, MJ7*h*5'**fc:fr£*:rMJ 

(75 Fft4N-m;WUt«*ife) : R 3 ^-NHCOR 5 TS§fb^(V 
III) ■Xttft'&«|(I)*fflV>, R 3 ^5$-N (R 4 ) COR 5 T&3ft£tKVIII)X 

^©iRacsjftiaaiftwjipbTSjs&fT^^ ^*ibT7j<^b^h 

75 K fh7hFD77X ^^XS^W^n, SJS«-5.0-50 t CTfr 

tt;p*>75 H#*N-7;l/+JWb-r«*fe) : R'^-NHSO, R 5 T& 
Sfc£$(VIII) Xfcfc£%(I)£$K R 3 7)^-N (R 4 ) SO^ 5 ^^ 

• (vi 1 1) (i) \zmm?z>xnr& % . 
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75 H£#*tf5ft5. d©R«fcftffi1-*»JiibTtt, N,N-^^;Mn;1/£ 
5 75 b\ fh7tHn77>, ^#*1*>^5«tf 5ft, £J&«- 50-501: Tfr 

vx^;i/7 > /^;i/^^^i/-hR^>U7x-;i/7Kx^^ >£ffli> 

10 D77X i?tt-yr>&ifi$>tfB>ti*. fcmtSOSOXlVftyZttfT'gZo 
IS (1-9) , (1-10) (1-11) : IfPU v>gf2&£i£g-t£ 

15 N,N-^^^*M75 F^W6tU EJ&&-50~50tn?fT5 

o lOK.^.koTtthUxWSX v-T 77°D tf;UX3MP7S X & 

20 x x t'j-^iwfsn, *n6*JiMttxtt2aBRK±ffl'&bT 

SiJ©^l<hUT«M^^7^;ViN,N-i>^5 1 ^;i/A75 H^fflV^Tj^ 
25 A, fh7tHD77X SJrT^tfX K.V*»1$1fiWrS 
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^(IX)Rm»(X) 





or 




10 



(5**, R', R 2 > RbWXIt WI3<i:|WISc«T$»§ 0 R'KHLTfcL WIS 
(R 4 ) COR 5 , — N (R 4 ) S0 2 R 5 , -NR 4 R^W§ t 

r 4 , R>RzfR s te, iwatrajtUT**. ) 

5?r5>#ttI)*Wi:U««»RbCDOV5fcr3>#:(II)*fett 
15 Wig»£|b£T5>#:(X)£t#3XfiT&3 0 

teu PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER 
G. M. WU TS#K8B*©^**^Via^-t3fi«Tt**. ' 0J*«* Rb^tert-^h 

A)W«-J^DUF, hU3MP7n'Jh\ o-x hP^>i£>x;P7x-;i^DU 
"Ffc£&/BK y^on^^x ^nn^M, fh7t 

£fflv*Tfr 5 iftStLTtt, h'jx^75>, ~7-f77Ptf^x 
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f!l^.»^(X)^*5ViTR 3 M-N (R 4 ) COR 5 , — N (R 4 ) SO z R 5 

^vhs-nr 4 r 6 © 4 #^ x^-a i rm^frxm (1-5) i^w* (1-6) 

[^-A3] 

10 r-^cn ► R 3' x x NH2 

R 1 R 2 

(XII) (X) 

15 ^-CH=CH-R', -CsC-R T ^ttfll^nTt>«kV^xP7ij-;u 
2&&**T*. R 7 ^ M3<hll;f«T-&3. } 

, >^*ij-x h;i/x>, $>x^i/x-5SMftWtfsn, sjs«-78~ioor 
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mm i 

5 (2S, 4S)-l-^OPT-t5 1 ;i/-2-v77-4-7;^Dt 0 niJ^>©^ 

W00238541 fCfBm$tlT^^^T^Lfe(2 S, 4 S)- 2 -7$y#;Pfc^-4 
-7Jl/^nh°DU^>«^ (43. Og) £N, N-^^;^;i/AT5H (255mL) \ZMM 
U 7K-«tT^Lfc 0 ^OP7ir^;^PUH (22.3mL) ^-^tiP^ 10^ 

2 < C{C^^^h'JX^;i/T5> (74.7biL) £ 1 0#RT?|fTbfc o H 

10 «^-7~+2 t Cfc^^f ) ii J ^^^ Co Jg-ft^7^;p (28. 2g) 

*^5»i &*K#Mb£o 5 0m H^bfcR^$7K (lOOOmL) (50 
Og) ^£,&S*7kfc&tf\ EL^KttU tR (400mL) T»U «LT*j£ 

(41.94g) 
MS(ESI pos.)m/z:213([M+Na] t ). 
15 HRMS(ESI pos.):calcd for C^ClF^ONaEM+Na]* 213.0207, found 213.0201. 

'H-NMR (300MHz, DMS0-d6) (55.50(lH,d, J=51 . 8Hz) , 5. 02-4. 96 (1H, m) , 4. 5 1 & 4. 39 (2H, ABq. , 
J=14. 2Hz) , 3. 97 (1H, dd 1 ike, J=23. 6, 1 2. 4Hz) , 3. 76 (1H, ddd, J-39. 3, 1 2. 4, 3. 4Hz) , 2. 6-2, 3 
(2H,nO. 

20 (2S, 4S)-2-v7/-4-7;i/^-D-l-[[2-(3, 4-^I/>v^>^> 

lAf;W 7$ J - 1 , l -iW;Wx:Pji/r 5 A 7-fe^tf p y v>co^^ 

(1) [2-(3, A-^Vy^^y^M)V)J^J-\, l-y^fJWxf;i/7 

1, 2-v7^y-2-^7-;l'7'PA> (298flig) £>^PP^> (3.4mL) (C^U 
25 »TT3, 4-^^l/>^^v^>y-<;i/^PUH (312mg) ^UToJjOtL « 

Tio»ifci, ^ATio^^b^. iiw»u m&zi?& 

)ltJL-r)V (15mL) SriP^m »T6M»J<M (lOmL) ^iTlfe, £J»£# 
»> 7jctg?r3EtX"x;i/ (15mL) T^#bfc. 7K*B£>J<m 5M7WW-MJ?iv'J< 
M (12mL) ^JPx., 77 D p^;|/A (20mL) TMbfc. ttffi^^«^ T 7/^^r> A 
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MSOESI pos.)m/z: 237([M+H] + ), 259([M+Na] + ), (ESI neg.)m/z:235([M-l]-). 
'H-NMR(300MHz,CDCl 3 ) (37. 34(lH,dd, J=8.0, 1. 7Hz) , 7.31 (1H, d, J=l. 7Hz), 6. 83(lH,brd, J=7. 
5 9Hz) , 6. 66 (1H, brs) , 6. 02 (2H, s) , 3. 30 (2H, d, J=5. 8Hz) , 1. 32 (2H, brs) , 1 . 17 (6H, s) . 
(2) (2S, 4S)-2-v'Ty-4-7;i/^-D-l-[C2-(3, 

y^y s MM 7$ / - 1 , i -v*?M tt)V7 5 A y^&Miu u itxosk 
[ 2 - (3 , 4 -*rv>vtt s s*>W)V) / - 1 , i ->w;w x^;j/75 y 

(242mg) &*?/-)V (7.3mL) ttlU ^?&T?(2S, 4S)-l-^OD7W- 
10 2-v7/-4-7;k*otfDU^> (98mg) ta^ij^ (I27mg) ?r»T3.0 

- (JSISM; £PP*;i/A: p^y~;i/: .2 8*7^-7*8^= 3 0 : 1 : 0. 

1) *7!»JKU fcfiy^i^rXtl/CfflWfeatt (174mg) *Wco 

MS(ESI pos.)m/z: 391 ([M+FD + ), 41 3 ( [M+Na] * ) , (ESI neg.)«/z:389(DH] _ ). 
15 HRMS(ESI pos.):calcd for C 19 H 24 FN 4 0 4 [M+H? 391.1782, found 391.1764. 

'H-NMR (300MHz, DMS0-d6) 6 8. 08 (1H, m) , 7. 44 (1H, dd, J=8. 1, 1. 7Hz) , 7. 39 (1H, d, 1=1. 7Hz) , 6. 

97 (1H, brd, J=8. 1Hz) , 6. 09 (2H, s) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (1H, dd, J 

=23. 8, 1 2. 6Hz) , 3. 74 (1H, ddd, 1=39. 3, 1 2. 8, 3. 6Hz) , 3. 52-3. 26 (2H, m) , 3. 24-3. 16 (2H, m) , 2. 6 

2-2. 26 (2H, m), 1. 98 (1H, brs) ,1.01 (3H, s) , 1. 00 (3H, s) . ■ 
20 H»J2 

( 2 S, 4 S) - 2 — >7/ - 4 - 7MD - 1 - [[ 2 - C 3 - &?)V7J)ft=JV) 
-iM 75 J - 1 , 1 - S J*?M X^;i/75 A 7-&)VMu U z?>(Dt;$L 
(1) [2-[3-(^)lX)V*-M^MM7$y-l, l-SW^Mx^VkTS 

25 3-&?)lZ)WttV)'l>V'iy971/y\* (296mg) £7i?b> (3. 0raL) t»U 
»TThUX5 1 ;i/75> (206 AiL) SJPAfc. S/7^;Hfe^PUH (139fflg) znatt 

^ mzr-thy (3.01m) ^MT3B#ra»bfe 0 m«Tiibv ® 

S^PD^J^ (5.0mL) muXtc, fcfrT, 1, 2-^75/-2-y^;i/7°P/\°> 
(296mg) £iP;L 10»« ajiteKUT2 O^Wlfc. Si^^Mffi 
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t«u mnmmz^x^vx-y-jv (20m) %&t. 6M«7j<« 

(8.0mL) a«bfci, W$»M£Uio 7Klgt5M7]<«^h'J^ 
AzRM (8.O111L) %HqXT, ZUWfcfrk (20mL) TWtJ£3IIlfT^7Co 

«V^?->£ATM& $WJ£MS'JLTMl±F«U f#e.ti/c^t^>u*^;p 
5 fty&Zn^htfyyj- (SW1; ^PP^I/A : 2 8 %T> ; EnT7jc 

«=1 5 : 1 : 0. 1) TStMU &^l^£Ut^b64& (225mg) mtc. 
MS(ESI pos.)m/z: 271 (W + ), 293([M+Na] ♦■), 541 ([2M+H] + ), (ESI neg.) m/z: 269 
(fthl]-). 

'H-NMR (300MHz, CDC1 3 ) <5 8. 35 (1H, brs) , 8. 13 (1H, d, J=7. 8Hz) , 8. 08 (1H, d, J=7. 8Hz) , 7. 68 (1H, 
10 t , J=7. 8Hz) , 6. 95 (1H, brs) , 3. 35 (2H, d, J=5. 6Hz) , 3. 1 0 (3H, s) , 1 . 35 (2H, brs) , 1 . 20 (6H, s) . 

(2) (2S, 4S)-2-^ry-4-7;i/^-o-i-[C2-[3-(^;i/^;^-;W 
i(2) tmmojj&re [ 2 - [ 3 - (^)i*)\s-fcx)id <>"M )V\r 5 y - i , 

l-^?JWX5 1 Jl/75> (210mg) £(2S, 4S)-l-^DD7-fe^;i/-2-^Ty 
15 -4-7;i/^PkfPU^> (67mg) ^^TMfeT^^TX^LTMf^tf (113m 
g) mtco 

MS(ESI pos.)m/z: 425([M+H] + ), 447([M+Na] + ), (ESI neg.)m/z:423(M-). 
HRMS(ESI. pos.):calcd for C 19 H 26 FN 4 0 4 S M + 425.1659, found 425. 1646. 
'H-NMR (300MHz, DMS0-d6) <5 8. 60 (1H, m) , 8. 36 (1H, brs) , 8. 19 (1H, d, J=6. 8Hz ) , 8. 08 (1H, brd, 
20 J=7. 5Hz) , 7. 76 (1H, br t, J=7. 9Hz) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 97 (1H, dd, J 
=23. 9, 12. 4Hz) , 3. 87-3. 18 (8H, m) , 2. 62-2. 26 (2H, m), 1-96 (1H, brs) , 1 . 04 (6H, s) . 
!»J3 

( 2 S , 4 S) - 2 -i V7J - 4 - 7;ktP - 1 - [[2 - ( 2 - h U 7)^P^?M>y 
<)V) 757-1, l-y^]i^75;]7WHD'J^>« ' 
25 (1) (2-757-2 -*^)V-~?U \LM >m ter i-^VX^VOyS 

1, Z-P7^/-2-^)V7°WVy (2.42mg) £xh^t:KP7^> (50mL) » 
MU ft&lstc. IjfbW^ v-tert-7^;i/^-^-h (3.00g) ©rh7t 

Yuyyy aomL) mm^mmxmrhtc mot3 o»Lm 
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(50mD m^muco MftzMTmftfrhvvMjmm <$kq *nz, vuu-tvv 

A (30mL) Ttti±SS2[lIffofeo h U 7 AT$$m $£*Pr!l£Mb 

TMKTMU &&»£LTf«^ (2.44g) mfc 
5 MSCESI pos.)m/z: 189([M+H] + ),211([M+Na] + ). 

'H-NMR (300MHz, DMS0-d6) <56. 70(lH,brt, J=6. 1Hz), 2.80(2H,d, J=6. 1Hz), 1.38 (9H,s), 1.30 
(2H,brs),0.92(6H,s). 

(2) (2S, 4S)-l-[[2-(tert-7>^>*;^x;U)757-l, 
M ±?)V7~i A 7^)V- 2-1/7 7 - 4 -7)l*U tfO U i?>©^ 

10 (2S, 4S)-l-^DD7-fe^;i/-2—>T7-4-7;^PtfoU^> (0.95g) 
<h (2 -7 5 y - 2 -*9-)V-7u >m tert -^kc^xJl/ (1. 88g) 
£^7-;i/ (20mL) 37<b#U7A (0.83g) ^JlP^T^T-lW^bfc. 

S[:5 0'CT2»tf«tfct < M^riteTtebfeo ^S^^U^^^A^PT 
r^77W- MM ; ^DD*;i/A : *?;~-)V : 2 5%7>e-7zf«E= 1 0 

15 0 : 2 : 0. 2) TlSbfc. (2-75/-2-^;i/-yDfc°;i/)-^;^>^ter 

^hFD75> (30mL) l;«U ^-tert-7^;i/^#-^-b (1.09g), 4-v;* 
^;i/7S/lfUv> <12mg) M^Q.m7m.iti-^)^7mm OOmL) £jDX.T^m* 
2MjS#L£o SJt^Wx^jl/ (50mL) (50mL) £5n3_#$Et,&. ift 

20 ffl««»^hU7AT^ia ^"J^WtTMEETWbfco v'J# 
y;i/*^A^O^h^7^- (ilSi^Dnm : 2 5%7>^X 

77mm=l 0 0 : 2 : 0. 2) »fe7 ; EJl/7TXi:bTS^fb^tl (1.08 

g) 

MS (ESI pos.)m/z: 343 ( [M+H] + ) , 365 ( [M+Na] + ) , (ESI neg.)m/z:341([M-H]-). 
25 HRMS(ESI pos.):calcd for C 16 H 28 FN 4 0 3 [M+H] + 343.2145, found 343.2134. 

'H-NMR (300MHz, DMS0-d6) 6 6. 64(1H, brt, J=6. 1Hz), 5. 48(1H, brd, J=53. 5Hz), 4. 97-4. 91 (1H, 
m),3.91(lH,dd,J=24.6,12.5Hz),3.71(lH,ddd, J=39.6,12.5, 3.5Hz),3.38 and 3. 23 (2H, AB 
q, J=16. 5Hz) , 2. 87 (2H, d, J=6. 1Hz) , 2. 60-2. 25 (2H, m), 1.76 (1H, brs) , 1. 38 (9H, s) , 0. 94(6H, 
s). 
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(3) (2S, 4S)-l-[(2-75/-l, 1 -y^^)x^k75 ;]7tt)V- 2 
-V7J - 4-7)UtU hf D ij z?>2fflmo&i& 

(2S, 4S)-l-[[2-(tert-7>^>*;i/tol/)T^/-l, 
^75/]7-tr^-2->'7/-4-7;U^-Pk 0 PUv> (lOOmg) Wm^lV (0. 
5 5mL) teJftfcU 4M«-IBftx5 i ;M»K (O.SmL) &iil^T^T4NNKHi^Lfc. #T 

^bi^«i:LT^®ft:^(88ing) 
MS(ESI pos.)m/z: 243([M+H] + ), (ESI neg. )m/z:277(CM+Cl]-) . 
HRMS(ESI pos.):calcd for C n H 20 FN 4 0 M + 243.1621, found 243.1639. 
l H-NMR (300MHz, DMS0-d6) 6 8. 61 (3H, brs) , 5. 57 (1H, brd, J=50. 7Hz) , 5. 1 1-5. 04 (1H, m) , 4. 32- 
10 3.72(4H,m),3.21(2H,s), 2.58-2.33(2H,m),1.43(6H,s). 

(4) (2S, 4S)-2-x7y-4-7;^P-l-[[2-(2-h'J7;i/^P^;i/ 
^>W;W 75 / - 1 , 1 ->W;Wx^;i/75 /] 7^-)VMu U 

(2S, 4S)-l-C(2-75y-l, l-^5 1 ;Wx^;i/75y]7ir^-2->' 
7y-4-7;W"Dt!DU5?>2ifiBMft (84mg) £^3^W^A75 H (0.5mL) 
15 $U »~F> hUX^7S> (H1#L) &?STUfc. HWlC2-(hU7 
mu^JDOV-IMW) H (50mg) £tn*T10#M«m SfflKURtl/T- 

(20mL) £in*_Tlfm m&X&)V (20mL) TjttfflLfc, J4tHM»A^!K (20mL) 

20 rTs £ LT^mt^ (68mg) . mtc a 

MS(ESI pos.)m/z: 415([M+H] t ),437(rj+Na] + ), (ESI neg.)m/z:413(M-). 

HRMS(ESI'pos.):calcd for C 19 H 23 F 4 N 4 0 2 M + 415. 1757, found 415. 1753. 

'H-NMR (300MHz, DMS0-d6) 5 8. 36 (1H, m) , 7. 76 (lft t, J=7. 6Hz) , 7. 73 (1H, t, J=7. 3Hz) , 7. 65 (1H, 

d, J=7. 6Hz) , 7. 65 (1H, d, J=7. 5Hz) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, J 
25 =23. 7, 12. 2Hz) , 3. 72 (1H, ddd, J=39. 6, 12. 6, 3. 4Hz) , 3. 52-3. 26 (2H, m) , 3. 25-3. 1 8 (2H, m) , 2. 6 

2-2.26(2H,m),1.05(6H,s). 

(2 S, 4 S) - 2 -; VTJ - 4-7MD- 1 -[[2-(3-tfU i?)l>) %)Ufcz)VT$ J 

-l, i-v^;i/]x^;i/75/37-fe^;i/t°pu> ? >©^ 

47 



WO 2004/101514 



PCT/JP2004/006983 



(2S, 4S)-1 -[(2-757-1, l-^^)V)X^)V7^A7^)V 7 2-iy 
7y-4-7)l-*ti¥uW>2m8M. (lOOmg) ZPt^VtiVVKTS F (0.5nL) 

^□UHiSBfeta (51mg) &lntt8b> %.\ZP*?)Vfr)V&7$ H (0.5mL) £JnAT10 
5 g»#?MbT 1 fflmUco «T> 1 0 %«7K^^- h U vjwmt 

mtt&tMpkOl : (20mL) *Jto*.*dWf«, ^Dn^A C25mL> TttttJ^3® 

;i/ : 2 8%7> ; en77KM=2 0 : 1 : 0. 1) THKRU Jt««H£LTMfc 
10 £#J (23mg) 

MS (ESI pos.)m/z: 348 ( [M+H] + ) , 370 ( [M+Na] + ) , (ESI neg.)m/z:346(QH]-). 
HRMS(ESI pos.):calcd for C 17 H 23 FN 5 0 2 rj+H] + 348.1836, found 348.1831. 
'H-NMR (300MHz, DMS0-d6) 6 9. 00 (1H, d, J=l. 6Hz) , 8. 70 (1H, dd, J=4. 7, 1 . 6Hz) , 8. 46 (1H, m) , 8. 
18 (1H, dt, J=7. 9, 2. 0Hz) , 7. 51 (1H, dd, J=7. 9, 4. 8Hz) , 5. 50 (1H, brd, J=52. 7Hz) , 5. 00-4. 92 (1H, 
15 D0,3.96(lH,dd ) J=23.8,12.3Hz),3.74(lH ) ddd ) J=39. 6, 12. 5, 3. 5Hz), 3.48 and 3.30(2H,ABq, 
J=16. 6Hz), 3. 28-3. 22 (2H,m) , 2. 60-2. 25 (2H, m) , 1. 06-1. 03 (6H, m) . 

mm s 

(2S, 4S)-l-[(2-t>if>7;;i/^n;i/757-l, 1-^^)V>X^)V7^/1 
7±3-)l- 2 -z/7 7 - 4 - 7)^U If P U 5?><D&m 

20 (2S, 4S)-1 -[(2-757-1, 1 -^^)l^75;]7tf^-2-; V 
77-4-7;^DtfPU^>2i|^ (95mg) £N, N-^»M75^ (lm 
L) »t-fc. MJXW7S> (0. 13mL). ^OT^^^^l^X^P U 

b* (48mg) ©N, N-^7?;i^I/£75 F (0.2mL) WmMTiT, M"F3 O^WOfll 
M»fJl/ (30mLX 10%«7K^hU«7A7j<«^ OOmL) Wig 

25 (20mL) §JH*.T$H£L£. ttffift«*#lHfc*- b U VK^Sm. Wm&tii 

giJt/CMETMU ^7^1/7 7*t\sGfflfic&M (90mg) £#fc 0 
MS(ESI pos.)m/z: 383 ( [M+H] + ), 405 ([M+Na]*), (ESI neg.)m/z:381(M-). 
HRMS(ESI pos.):calcd for C 17 H 24 FN 4 0 3 S [M+H] 4 383.1553, found. 383. 1551. 
'H-NMR (300MHz, DMS0-d6) 6 7. 82 (2H, dd, J=8. 1,1. 9Hz) , 7. 67-7. 55 (4H, m), 5.49 (1H, brd, 1=53. 
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OHz) , 4. 98-4. 92 (1H, m) , 3. 87 (1H, dd, J=24. 3, 1 2. 1Hz) , 3. 66 (1H, ddd, J=39. 4, 1 2. 5, 3. 4Hz) , 3. 
33 and 3. 1 8 (2H, ABq, J=l 6. 5Hz) , 2. 63 (2H, s) , 2. 53-2. 30 (2H, (6H, s) . 

(2S, 4 S) - 1 - [[ 2 - (N-^>k>7,;i/fcJl/-N-^^;i/) 1-^ 
5 J-M Xf-JVTS. A 7tt)V- 2 - yj J - 4 - 7)Utti t: P U VXD&ffi 

(2S, 4S)-i-[(2-^>if>x;i/fc;i/T57-i, i-y^;wx^75 

/]T-tW-2-x7y-4-7;i/^Ph:oU> 5 > (57mg) t h Vy^-)lt^7j > 
(59mg) &hy\i^uyy> (3mL) 1*1, (0.009mL) ' t-JX?- 

)V7WM^sV-Y (4 0%h;i/X>^^LT98iiig) mwZJt, 

t7UWfc)Vk : 2 5%7> : Exy7mM=l 0 0:3:0. 3~1 0 0 : 

5:0. 5) T!ffl&U-te&7*fr77ZtVT&m&b (25mg) » 

MS(ESI pos.)m/z: 397(W + ),419([M+Na] + ) , (ESI neg.)m/z:395([M-H]-). 

HRMSCESI pos.):calcd for C 18 H 26 FN 4 0 3 S [M+H] + 397.1710, found 397.1718. 
15 'H-NMR (300MHz, DMS0-d6) 6 7. 79 (2H, brd, J=8. 4Hz) , 7. 72-7. 60 (3H, m) , 5. 49 (1H, brd, J=52. 7H 

z), 4. 98-4. 92C1H, m), 3. 94 (1H, dd, J=24. 1, 12. OHz), 3. 70 (1H, ddd, J=39. 5, 12. 5, 3. 2Hz), 3. 46 
and 3. 30 (2H, ABq, J=l 7. 4Hz) , 2. 92 (2H, s) , 2. 78 (3H, s) , 2. 60-2. 26 (2H, m), 1.07 (6H, s) . 

(2S, 4S)-2-v7y-l-[[2-(4—>7/^>> J ;i/)75y-l, 

20 M X^-)V7^ A 7i!fJh 4 - tf P U VXO&fo 

(2S, 4S)-l-[(2-7^y-l, l-V^)V)X?-)V7^A7tt)\>-2-is 
7y-4-7)UtUldu\)z?>2lffi& (315mg) <b 4 - i/7 J ^>X7)Vt\l F (131m 
g) £^PP/fal/A (5mL) fcJBSBU aT3 0^F«Uc„ HJ 7* HK<**ftSfc 
S^bU^A (424mg) &Jn*, JgKSg&T 3 O #ffl8H#Lfc. EJSJWC^DPiK;^ 

25 (50mL)> 1 O XJW»*^ b U ^i^CjttR (20mL) RtftSfWfcEtfc (20mL) §Jq*.T# 

tcm&*isVW)Vt}yA2u~?Y?y7j~ (|gm&8K ; ^7PP*;l/A : : 
2 5%7> ; EX77K»=1 0 0 : 3 : 0. 3-1 0 0 : 5 : 0. 5) «U M&ti 
AthXMit^ (217mg) £#fc„ 
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MS(ESI pos.)m/z: 358(M + ), 380([M+Na] + ), (ESI neg.)m/z:356(BHfl-). 
HRMS(ESI pos.):calcd for C I9 H2 5 FN 6 0 M 4 358.2043, found 358.2044. 
'H-NMR (300MHz, DMS0-d6) 6 7. 77 (2H, d, J=8. 4Hz) , 7. 54 (2H, d, J=8. 2Hz) , 5. 49 (1H, brd, J=52. 8 
Hz) , 4. 99-4. 93 (1H, m) , 3. 89 (1H, dd, J=24. 1, 1 1 . 6Hz) , 3. 68 (1H, ddd, J=39. 6, 1 2. 4, 3. 3Hz) , 3. 3 
5 2 and 3. 1 7 (2H, ABq, J=l 6. 3Hz) , 2. 60-2. 25 (4H, m) , 0. 98 (6H, s) . 

(2s, 4S)-i-[C2-[N-^>v-<;i/-N-(4-vy/^>^;W]r5y-i, 1 
(2s, 4s)-2->'T/-i-[[2-(4— >7y^>^;WT^y-i, 

10 M X^757]7-feW-4-7;^nlfPU^> (62mg) &yuu-fc)V& O.OniL) 
tmr, hUXfJV75> (24^L) OVVT^>yV;k?DUH (62mg) <DO 

dd^ji/a (2oomD »tftm ^«2i$m#Uio mc^t, 5%m?m 

i-hVVMJmmt®m%mt(Dl : l*gfrM (20mL) £in;iT«m ItgtX^ (25 
mL) T^tBLfeo mtm&k (20mL) W»^K (20mL) TJl|fA»U 

15 ^v^A-e?^, wwjiTMEf«bfc. #e>n«»vu*^>*^ 
Ayn^h^y^- mmmm ; ^dd*jva : *$>;-)i : 2 8%7>^-77j« 

= 30 : 1 : 0. 1) TSflHSU JS&7^77X£LT^b£i3 (61mg) 
MS(ESI pos.)m/z: 46 2 ( CM+H] + ) , 484 ( fti+Na] + ) , (ESI neg.)m/z:460([M-l]-). 
HRMS(ESI pos.):calcd for Cj 6 Hj 9 FN 5 0 2 CM+H] 4 462.2305, found 462.2307. 
20 'H-NMR (300MHz, DMS0-d6) 6 7. 88-7. 72 (2H, m) , 7. 60-7. 20 (7H, m) , 5. 61-5. 30 (1H, brd, J=51. 8H 
z) , 5. 08-4. 92 (1H, m) , 4. 81 (2H, brs) , 3. 89 (1H, dd, J=24. 0, 12. 5Hz) , 3. 80-3. 54 (1H, m) , 3. 50-3. 
20 (4H, m) , 2. 60-2. 25 (2H, m) , 1 . 1 1 (4. 3H, s) , 0. 85 (1 . 7H, s) . 

1 h-nmr ^mmmmzMMLtc. mmtrj^vco^-ym^m^ r>m 

5 : 2 DMSO - d6 4> 1 0 OV^mt^tlZ^r)^ J|J^3|»^£ £ 

25 t%m&i<tc, 
mm 9 

(2 s, 4 s) - 2 -vjj - 4 -ymu- 1 - [[1 - (yy>- 2 — 1» -l-y^W 
X»75 /] 7-fe5=-;i/tfP U ¥><D&!$, 
( 1 ) [1 - (7 7 >- 2 — r ;W - 1 - 1/] X»7 5 ><D&$ 
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2-70-hU;l/ (2g) £M/X> (136mL) IdftWU 38ftT* ttvzy^svk 
7P5F (3M/ vX^;i/X-T^«21.4mL) ^STFbfc. ^;P;U7?7^P!M 

mut& Emfc&K&isTx? 03.6*) £®o< oastu^. awEs-fe^ 

5 (IBMflUR i^DDWA : **7-;i/ : 2 5 «7>^7*iSi= 6 0:1:0. 

1) TSfiSKU «WtfKchbT^b^t) (131ug) 
MS(ESI pos.)m/z: 126([M+H] + ), 109(W-NH,]'*). 

'H-NMR (300MHz, CDC1 3 ) 6 7. 35 (1H, dd, J=l . 8, 0. 9Hz) , 6. 30 (1H, dd, J=3. 3, 1 . 9Hz) , '6. 22 (1H, dd, 
J=3.3,0.9Hz),1.62(6H,s). 
10 (2) (2S; 4S)-2-i >/7;-4:-7)V*U-l-U\-(?7>-2-'()V)-\-* 

?M x^;i/75 A y-fe^;i/t 0 p u ~7>©^^ 

!«J1 (2) t»^t[l-(77>-2 -fJl') - 1 -«I^75> (1 
lOmg) £ (2S, 4S) -l-^PD7-t^;i/-2— >7y-4-7;i/^PtfPU^> 
(67mg) ^^T^fe^A^tlRtbTMt:^ (20mg) 
15 MS(ESI pos.)m/z: 302 ([M+Na] + ), (ESI neg.)m/z:278 (DKT). 

HRMS(ESI pos.):calcd for C M H 18 FN 3 O 2 Na[M+Na] + -302. 1281, found 302.1277. 
'H-NMR (300MHz, DMS0-d6) <5 7. 55 (1H, dd, J=l. 8, 0. 9Hz) , 6. 35 (1H, m), 6.21 (1H, dd, J=3. 2, 0. 9H 
z) , 5. 40 (1H, brd, 1=50. 8Hz) , 4. 95-4. 87 (1H, m) , 3. 84 (1H, dd, J=23. 9, 1 2. 6Hz) , 3. 61 (1H, ddd, J 
=39. 6, 1 2. 5, 3. 3Hz) , 3. 21 and 3. 02 (2H, ABq, J=16. 0) , 2. 60-2. 22 (2H, m) , 1. 44-1. 32 (6H, m) . 
20 «M10 

( 2 S, 4 S) - 2 - 1/7 J - 1 - [[1 - W7i>- 3 — f )V) -1 

M x^;i/75 A 7-t^ji/tf p u 

( 1 ) [1 - (?t7x>- 3 — f;W) - 1 -^M 

fc**fbfeU£A (5.0g) ^xh^tHD77> (40mL) fcSSSSit; ^Mftjf# 
25 bfco F 7-f 7Rtf7-fe h >fc«fc SJ^T, !i«^^;i/U^7A (1.2M/ yl 

mz, 3— >775 1 ^7x> (710mg) ©X h^k FP7?> (l.OmL) »£}$TL£:. 

LW6 2 5%7> ; ex77j<M (12. 5mL) «Tbfco h£ffiDTM 
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U #5hfcjftft©^x^I/X--r;i/ (25mL) CJ:*JfttH*fiV\ ttffi^»^K 
(20mL) i7«7^y>)A«b, I^J^jtS'JbTMETMU M 

fi«t)M^LT^Mb^tl (203mg) %Wc 0 

MS(ESI pos.)m/z: 142(M + ), 164([M+Na] + ), 125(rj-NH 2 ] + ). 
5 'H-NMR (300MHz, CDC1 3 ) 6 7. 27 (1H, dd, 3=5. 2, 3. 2Hz) , 7. 13 (1H, d, >1. 4Hz) , 7. 1 1 (1H, dd, J=3. 

2,1.3Hz),1.49(6H,s). 
(2) (2S, 4S)-2->'7y-4-7;i/^P-l-C[l-(5 : -^7x>-3— 

mmi (2) tll#©^-Tr[l-(^7x>-3-^;W-l-^»]xWT5> 
10 (174mg) £ (2S, 4S) - 1 -#UU7±?)V- 2-zS?;-4-y)VtU\ZnV& 

y (106mg) £fflWT, MWilT«^ (80mg) £#fe ? 

MS(ESI pos.)m/z: 318 ((M+Na] + ), (ESI neg.)m/z:294 (D\KT). 

HRMS (ESI pos.):calcd for C 14 H 18 FN 3 0NaS[MINa] + 318. 1052, found 318.1060. 

'H-NMR (300MHz, DMS0-d6) 5 7. 45 (1H, dd, J=5. 0, 3. 0Hz) , 7. 23 (1H, dd, J=3. 0, 1. 4Hz) , 7. 13(1H, 
1 5 dd, J =5. 0, 1 . 4Hz) , 5. 40 (1H, brd, J=52. 1Hz) , 4. 95-4. 87 (1H, m) , 3. 82 (1H, dd, J=24. 1, 12. 4Hz) , 

3.60(lH,ddd,J=39.7,12.4,3.4Hz),3.18 and 3.00(2H,ABq, 1=16. 1Hz), 2. 56-2. 22(2H,m), 1. 

40-1.35(6H,m). 

(2S, 4S)-2-: i/7 ;-4-7)\'*U- 1-112 -(4- 1, 2, 3-^7 
20 V7V-)V- 5 — OV)*)\rifrzJV7B.;- 1, \-V*?Mtt)WS.A7^)V&n 

(1) [2 -(4-^^-1, 2, 3-^7P7V-)V-5— f»-l, l-SW^W 
X$-)V7=i>Vfefo 

rnrnn (i) tmmz4-^)v-i, 2, 3-T7V7^-)v- 5 -#;weyw 

25 D'JF (304mg) £1, 2-^7^J-2-^)Vy°U/Vy (329mg) SfflVi*C*6fiJ»W«f 
S<hUt^j8ft£tl (338mg) fcfcfc. 
MS(ESI pos.)ra/z: 215 ([M+H] + ), (ESI neg.)m/z:213 ([M-l]"). 

(2) (2S, 4S)-2-^7/-4-7;k*D-l-[[2-(4-^l/-l, 2, 3 

-5P7 V7V-)V- 5 — f ;w / -1,1 -VttM X3W5 /] 7-fe?- 
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;Hf nil 

mmmi (2) tmrnzmzte-u-^jv^i. 2, 3 -j-jyjv-h- 5 - 
-r;WA;i/fc;i/75y-i, i-^?ji/]i^7s> (256mg) t (2s, 4s) -1 

-^DD7W;i/-2-v7y-4-7;V^DtfPUv> (103mg) &m\/*TlG&7 : £)V 
5 77X£LTMffr£#J (107mg) 

MS(ESI pos.)m/z: 369 ( [M+H] + )., 39 1 ( [M+Na] + ) , (ES I neg.)m/z:367 (OH]"). 
HRMS(ESI pos.):calcd for C 15 H 22 FN 6 0 2 Sftl+H] + 369.1509, found 369.1516. 
'H-NMR (300MHz, DMS0-d6) 6 8. 75-8. 60 (1H, m) , 5. 61-5. 30 (1H, m) , 4. 99-4. 92 (1H, m) , 3. 94 (1H, 
dd, J=23. 9, 12. 6Hz), 3. 83-3.61 (lH,m); 3. 45-3. 21 (4H,m), 2. 78 (3H, s), 2. 62-2. 25(2H,m), 1. 9 
10 0-1.80(lH,brs),1.04(6H,s). 

mmmi 2 

(2S, 4S)-2-; >/7/-l-[[2-(3-i/T/^M)ld7=i/-l, 1-vW 

;W x^kts /] 7-feW- 4-7 mu tfp U 
«^3t^©^feT3-i (45rag) <h(2S, 4S)-1- 
15 [(2-757-1, l-^^W X^;i/7Sy]7-k^;i/-2— >77-4-7;^D 

t?DU^>2iM£; (93mg) ^^TMWtLtSi^ (28mg) 

MSCESI pos.)m/z: 371 ( [M+HQ + ) , 394 ( [M+Na] + ) , (ESI neg.)m/z:370 dM"). HRMS(ESI p 

os.):caicd for C 19 H 23 FN 6 0 2 OW 372. 1836, found 372. 1848. 

'H-NMR (300MHz, DMS0-d6) <58. 52-8. 44 (1H, m) , 8. 29 (1H, t, J=l. 4Hz), 8. 50 (1H, dt, J=7. 9, 1. 4H 
20 z) , 8. 03-7. 98 (1H, m) , 7. 69 (1H, t, J=7. 9Hz) , 5. 46 (1H, brd, J=52. 8Hz) , 4. 99-4. 92 (1H, m) , 3. 96 

(1H, dd, J=25. 0, 1 2. 2 Hz) , 3. 73 (IB, ddd, J=39. 6, 12. 7, 3. 3Hz) , 3. 52-3. 23 (4H, m) , 2. 62-2. 25 (2 

H,m),1.04(6H,s). 

mmmi 3 

(2S, 4S)-2- : y7 / - 4-y )V^ru-i- [[2- (2 -y)V^ru^>V-i)V) 7^7 

25 -1, i-^5 : -;Wx^;i/75y]7-fe^;i/tfpu> ? >©^^ 

mmm3tmm(D^mr2-yj^a^>"Mjvyuv h (43mg) t(2s, 4s>-i 

- [( 2 -75 j -i, 1 -iW;Wx5p;i/7=: y] 7^J-)V- 2 -i/7J - 4-7 mu 

¥Wpjy2mM. (95mg) m^Tm&7 : E)l7TXtLTimi\:&y!) (71mg) £#fc„ 
MS (ESI pos.)m/z: 36 5 (IM + ), 387 ([M+Na] 1 ), (ESI neg.)m/z:363 ([M-l]"). 
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HRMSOESI pos.):calcd for C 18 Hj 3 FjN 4 0 2 [M+H] + 365.1789, found 365.1772. 
'H-NMR (300MHz, DMS0-d6) 6 8. 20-8. 05 (1H, m) , 7. 63 (lft td, J=7. 6, 1 . 7Hz) , 7. 58-7. 48 (1H, m) , 
7. 34-7. 24 (2H, i) , 5. 49 (1H, brd, J=53. OHz) , 4. 98-4. 92 (1H, m) , 3. 94 (1H, dd, J=23. 4, 1 2. 7Hz) , 
3. 73 (1H, ddd, J=41. 2, 12. 0, 3. 4Hz), 3. 51-3. 27 (2H, m) , 3. 26-3. 20(2H,m), 2. 60-2. 26 C2H > nO , 1. 
5 04(6H,s). 

( 2 S, 4 S) - 2 -z/7 J - 4 ~7;i^P- 1 - [[ 2 -(2-^/WJi0 %)\sfc=JVT 

(1) [2 - (2 -+/ »*M-JI/75y - 1, \-y*3-Mx^)V7^>(D% 
10 ^ 

(1) <h|^1t(Z)^^ 1, 2-^75/-2-^l/7°OA'> (176mg) £ 
2 -^y^itU>*;i/fc;i/^cU F (193mg) %m^T, M&mfc£VT%Mik&%) (1 
40mg) ^ttfco 

MS (ESI pos.)m/z: 267(DM+Na]+). 
1 5 'H-NMR (300MHz, DMS0-d6) 6 8. 76 (1H, br t, 1=6. 1Hz) , 8. 26-8. 1 8 (2H, m) , 8. 04-7. 95 (2H, m) , 3. 2 
8(2H,d,I=6.1Hz),1.07(6H,s). 

(2) (2S, 4S)-2->'T/-4-7MD-l-[[2-(2-^WJ»*M 

«M1 (2) tWmmmV^ (2S, 4S)-l-^DP7^;i/-2->'77-4 

20 -ymu trn u (48iEg) t [ 2 - ( 2 -+/#'J » ^;i/fc;i/75y - 1 , i - 

>W;l/3X5P;U7S> (123mg) £JBWr, ^£7^1/7 77 £bT*M^ (86m 
g) 

MS(ESI pos.)m/z: 399 ( [M+H] 1 ) , 421 ( [M+Na] + ) , (ESI neg.)m/z:397([M-H]-). 
HRMS(ESI pos.):calcd for C^H^N^ [M+H] + 399.1945, found 399.1944. 
25 'H-NMR (300MHz, DMS0-d6) 8 9. 50 (1H, s) , 8. 78 (1H, br t, J=6. 1Hz) , 8. 26-8. 1 8 (2H, m) , 8. 04-7. 9 
4 (2H, m) , 5. 51 (1H, brd, 1=51. 8Hz) , 5. 04-4. 97 (1H, m) , 4. 00 (1H, dd, J=25. 0, 12. 7Hz) , 3. 78 (1H, 
ddd, 1=39. 5, 12. 5, 3. 4Hz), 3. 55 and 3.38(2H,ABq,J=16.6Hz),3.36(2H,d, J=6.1Hz),2.62-2. 
30(2H,m),2.01(lH,brs),1.09(6H,s). 

mm\i 5 
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( 2 S, 4.S) - 1 - [[ 2-[ 3 - ( 2 DD7x-;l/) - 5 -/^k-- f 7 

4 ji/]#;kfc>i/75 / - 1, i->w;i/]x3W5 A 7±^jv- 2 -^7 J - 4 

mmm 3 <h«©^£T 3 - c 2-^dp7x-;w - 5 -^;w vw-jh 4 - 

5 #Mti;i^ny H (82mg) £:(2S, 4S)- l-[(2-T5/- 1, l-y»i 

?;i/T$/]7-fe5 i ;i/-2-e/7y-4-7;^DtiDU^>2«^ aiimg) m^x 

MSCESI pos.)m/z: 462 .(DMA*), 484([M+Na] + ), (ESI neg.)m/z:460([M-l]-). 
HRMS(ESI pos.):calcd for C 2I H 26 FN 5 0 3 CI M + 462. 1708, found 462.1726. 
10 'H-NMR (300MHz, DMS0-d6) 5 7. 61-7. 42 (4H, m) , 7. 41-7. 35 (1H, m) , 5. 46 (1H, brd, J=53. 2Hz) , 4. 
' 99-4. 93 (1H, m) , 3. 89 (1H, dd, J=24. 0, 12. 0Hz) , 3. 79-3. 57 (1H, m) , 3. 36-3. 1 0 (2H, m) , 3. 1 0-3. 0 
0 (2H, m) , 2. 66 (3H, s) , 2. 60-2. 26 (2H, m) , 0. 88 (6H, s) . 

(2S, 4 S) - 1 - [ [ 2 - (1 -7^yj-)V) ti)W<Z.)V7^ J - 1 , 1 -VttM 
15 )VT% A 7±^)l- 2 -i/7J - 4 -7)WU tfD U i?XD&J$, 

»M 3 tm^OlSWre 1 -7&?>& )V9 a U H (67mg) £ ( 2 S , 4 S) 
-l-[(2-75/-l, l-> ? /5 1 ;i/)X^;i/75y]7-fe^-2-v7/-4-7;i/ 
' *D 2 Jg&£ (11 tog) ^ffl^Ttefe7^77XibT»t;^ (80mg) 

20 MSCESI pos.)m/z: 405 ( [M+H] *) , 427 ( Ql+Na] + ) , (ES I neg.)m/z:403([M-l]-). 
HRMSCESI pos.):calcd for C 22 H 34 FN 4 0 2 M + 405. 2666, found 405.2660. 
'H-NMR (300MHz, DMS0-d6) d 7. 16-7. 05 (1H, m) , 5. 50 (1H, brd, J=53. 0Hz) , 5. 05-4. 93 (1H, m) , 4. 
10-3. 85 (1H, m) , 3. 84-3. 62 (1H, nO , 3. 53-3. 20 (2H, m) , 3. 05-2. 97 (2H, m) , 2. 60-2. 25 (2H, m) , 2. 
02-1 . 92 (3H, m) , 1 . 86-1 . 60 (1 2H, m) , 0. 94 (6H, s) . 

25 mmm 

(2S, 4S)-2-^7/-4-7;i/^0-l-[[2-(5-^;i/-2-7xX;i/-l, 

2, 3-hU77-;i/-4— oi)-t)m=.)i7^;-i, 1-- vttvix&jvrsA? 
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#;Weyi/?DUF (62mg) t(2S, 4 S) - 1 -[(2 -7$/- 1, 1-^»)X 
?)V7$Sl7tt)V-2- , s7;-4-7)\tfn\±uV?>2fflt)& (97mg) 
mBT^VyjTstbX^it-m! (64mg) £|#fc 0 
MS(ESI pos.)m/z: 428 (ftl+H] 4 ), 450([M+Na] + ), (ESI neg.)m/z:426([M-l]-). 
5 HRMS(ESI pos.):calcd for C 2l H 27 FN 7 0 2 [M+H] + 428. 2210, found 428. 2200. 

'H-NMR (300MHz, DMS0-d6) 6 8. 35-8. 25 (1H, m) , 8. 07 (2H, d, J=7. 8Hz) , 7. 59 (2H, t, J=7. 8Hz) , 7. 
50-7. 42 (1H, m) , 5. 46 (1H, brd, J=52. 9Hz) , 5. 02-4. 95 (1H, m) , 3. 97 (1H, dd, J=24. 1, 12. 3Hz) , 3. 
86-3. 65 (1H, m) , 3. 53-3. 17 (4H, m) , 2. 62-2. 25 (2H, m) , 2. 53 (3H, s), 1. 05 (6H, s) . 
HI&M18 

10 (2S, 4S)-2-v77-4-7;^D-l-[[2-(2-7xr:;P-3-7°Ptf;V- 
\ZyV-)V-4-' OV)i3)V$-)V7^;- 1, \- ; J^Mx^)V7^A7^)V\iU 

mm 3 tmrn^mx 1 -7x-;v- 5 -n-7d e;nf 91/-^- 4 

2mUF (66mg) <h(2S, 4S)-l-[(2-75y-l, 1 -^^)V)X.^)V75./] 
15 7-fe^U- 2 —>77 - 4 -~?mn tf D y 5?>2«!ft (92mg) ^ffl^T^7^7 
TTshVxmfc&tfo (79mg) £#fc 0 

MSCBSI posjin/z: 455([M+H] + ),477 ([M+Na] + ), (ESI tteg.)m/z:453([M-l]-). 
HRMS(ESI pos.):calcd for C 24 H 32 FN 6 0 2 [M+KT 455. 2571, found 455.2555. 
'H-NMR (300MHz, DMS0-d6) 6 8. 14(1H, s) , 7. 95-7. 85 (1H, m) , 7. 61-7. 43 (5H, m) , 5. 48 (1H, brd, J 
20 =52. 5Hz), 5. 02-4. 94 (1H, m) , 3. 96 (1H, dd, J=23. 7, 12. 3Hz), 3. 86-3. 64(lH,m), 3. 58-3. 30 (2H, 
m) , 3; 26-3. 1 6 (2H, m) , 2. 97-2. 85 (2H, m) , 2. 62-2. 26 (2H, m) , 1 . 46-1 . 32 (2H, m), 1.04 (6H, s) , 0. 
70(3H,t,I=7.0Hz). 

( 2 S , 4 S ) - 2 - ~>77 - 4 - ?mu - 1 - [[ 2 - ( 2 - 1° U 5W) *;Pfc;i/75 7 
25 -1, l-^W3X5 :; ;i/75y]7-fe5 : -;i/tfDU^>CD^ 

«$I4 <h|W!tl07j^Tt:n U MM □ U Kttftift (Sing) t (2 S, 4 S) - 1 - 
[(2 -75 7 - 1 , 1 X^;i/75 /] 7tfJk- 2 - vTV - 4 -7;W"D tf 

□ U> ? ^2«^ (lOOing) $fflV^TM«»»<i:bT^r:^tl (31mg) £f#fco 
MS(ESI pos.)in/z: 348 ( [M+H] + ) , 370 ( [M+Na] + ) , (ESI neg.)m/z:346(uM-l]-). 
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HRMS(ESI pos.):calcd for C 17 H 23 FN 5 0 2 [M+H] + 348. 1836, found 348.1831. 
'H-NMR (300MHz, DMS0-d6) <5 8. 69-8. 63 (1H, m) , 8. 61-8. 52 (1H, m) , 8. 05 (1H, in) , 8. 00 (1H, td, J= 
7. 3, 1. 7Hz) , 7. 65-7. 57 (1H, m) , 5. 46 (1H, brd, J=52. 8Hz) , 5. 01-4. 94 (1H, m) , 3. 96 (1H, dd,.J=23. 
9, 1 1 . 8Hz) , 3. 86-3. 64 (1H, m) , 3. 54-3. 24 (4H, m) , 2. 62-2. 25 (2H, m) , 1 . 04 (6H, s) . 

5 mmi2o 

(2S, 4S)-2— >7/-l-[[2-[4-[(N, N-5W^7S/^5Pl/>)75/ 
X)Vfo=.M O^MM 75./ - 1 , x^;i/75 /] 7t^)l- 4-7;^ 

»M4iiwi^©^Tx;i/7T$ F^>iAi\n^ou h • n, n-^^jv^)VA7 

10 5Hn>7 ? l/«^^X (72mg) t(2S, 4 S) - 1 -[(2 -75/- 1 , l-SWVWx 

?-)V7^A7tt)l-2- s s7;-4-7mn\iuVy>2Wm. (81ns) SrffiViT 

^7^1/7 77,h\sTmRcfem (55mg) £#fc„ 

MS(ESI pos.)m/z: 481 (tM+H] + ), 503([MINa] + ), (ESI neg.)m/z:479([M-l]-). 

HRMS(ESI pos.):calcd for C 2I H 30 FN 6 0 4 S Dtf+H] 4 481. 2033, found 481.2027. 
1 5 'H-NMR (300MHz, DMS0-d6) 6 8. 44-8. 36 (1H, m) , 8. 24 (1H, s) , 7. 95 (2H, d, J=8. 4Hz) , 7. 84 (2H, d, 

J=8. 4Hz) , 5. 60-5. 35 (1H, m) , 4. 99-4. 92 (1H, m) , 3. 95 (1H, dd, J=24. 1 , 1 2. 4Hz) , 3. 84-3. 63 (1H, 

in) , 3. 52-3. 1 9 (4H, in) , 3. 15 (3H, s) , 2. 91 (3H, s) , 2. 62-2. 25 (2H, m) , 2. 00-1 . 98 (1H, brs) , 1.03 

(3H,s),1.02(3H,s). . 

MM2 1 

20 (-2S, 4S)-2— >77-4-7;^P-l-[[2-(5-^;i/-2-hU7;^n 

mffiM4 t»»5-^Jl/- 2 - ( h U 7)ltt*?-)V) yy>- 3 -#Jl4t=. 
;l/^DUH (51mg) t(2S, 4S)- 1 -[(2-757- l, l-^^;Wx^75 
25 7]7-fe^;i/-2-^7y-4-7J^DlfDU> ? >2«^ (83mg) m^TM&J* 
)\s77Zt VTim{km>J (60mg) mtc, 

MS CESI pos.)m/z: 419([M+H] + ),441 (CM+Na] + ), (ESI neg.)m/z:417(QM-l]-). 

HRMS(ESI pos.):calcd for C 18 H n F 4 N 4 0 3 S [M+H] + 419. 1706, found 419.1691. 

'H-NMR (300MHz, DMS0-d6) <5 8. 30-8. 22 (1H, in) , 6. 63 (1H, s) , 5. 49 (IB, brd, J=53. 0Hz) , 4. 98-4. 
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92 (1H, m) , 3. 94 (1H, dd, J=24. 1, 1 2. 3Hz) , 3. 72 (1H, ddd, 1=39. 7, 12. 4, 3. 4Hz) , 3. 48-3. 24 (2H, 
m) , 3. 24-3. 08 (2H, m) , 2. 62-2. 25 (2H, m) , 2. 36 (3H, s) , 1. 95-1. 85 (1H, brs) , 1. 00 (6H, s) . 
«#I2 2 

( 2 S , 4 S) - 2 — >7/ - 4 - 7)V*U- 1 - [[ 2 - (4 -^P*U /) %)ltf~)V72. 

5 y-i, i-^^;Wx^T5y]7-fe^;i/k!DU^>©^^ 

4 tmMOfimzW* U >- 4 □ >J H (50mg) £ ( 2 S , 4 S) 

- 1 - [( 2 -75 7 - 1 , 1 -^WV)I^75 A 2 -5/77 - 4 -7;i/ 

:*DlfaU5>>24filfe& (117mg) £/IHvrM£7^777<hbTMb£% (105mg) 

10 MS(ESI pos.)m/z: 356 ( [M+H] * ) , 378 ( [M+Na] + ) , (ESI neg.)m/z:354([M-l]~). 

HRMS(ESI pos.):calcd for C l6 H J7 FN 5 0 3 M + 356. 2098, found 356. 2105. 

'H-NMR (300MHz,DMS0-d6) 56. 36-6. 26(lH,nii, 5. 46(lH,brd, J=53.0Hz),4.99-4.92(lH,m),3. . 

94 (1H, dd, J=24. 0, 1 2, 5Hz) , 3. 72 (1H, ddd, J=39. 4, 12. 8, 3. 4Hz) , 3. 61-3. 47 (4H, m) , 3. 46-3. 19 

(6H, m) , 3. 00 (2H, d, J=5. 8Hz) , 2. 62-2. 25 (2H, m) , 1 . 90-1 . 80 (1H, brs) , 0. 95 (6H, s) . 
15 «0ij2 3 

(2S, 4S)-i-[[2-(2-^;i/^>7xr:;i/)^;i/^-^7$y-i, 1-5W- 
M X3MP75 A 7tfJh 2 V7 / - 4-7)V*U tfP U ?><D&f& 

(2S, 4S)-l-[(2-7$y-l, l-^^)V)^)V7^A7-t^)V-2-iy 
7/-4-7)VtU\ZW)i?>2ffl8& (158Bs) (2mL) ldK»U MJX 

20 3MKTS> (0.14mL) £N, N-^^;WWA75 H (2mL) £J0*&. JBc »7 

*;h* (74mg) mwXs m&mkt®£u ^s*«hii*9a^ 

DYr^7^- «: h3A°~;k ® M ; 0. 1M mt>K W TSfiWU *&&7 
^;P7r7£UT^fb£tl (123mg) 

MSCESI pos.)m/z: 391([M+H] + ),413(CM+Na] + ), (ESI neg.)m/z:389([M-H]-). 
25 HRMSCESI pos.):calcd for C 19 H 24 FN 4 0 4 M + 389.1625, found 389.1640. 

'H-NMR (300MHz, DMS0-d6) 5 : 8. 64 (1H, brt, J=6. 1Hz) , 7. 95-7. 51 (4H, m) , 5. 57 (1H, brd, J=52. 8 
Hz) , 5. 1 3-5. 05 (1H, m) , 4. 34-3. 42 (6H, m) , 2. 58-2. 40 (2H, m) , 1 . 35 (3H, s) , 1 . 34 (3H, s) . 
HJSM2 4 

(2S, 4S)-2-v7/-l-[C2-(2-^7y^>-tf»7;^n;i/7$y-l, 1 
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wm\5tmB.(Di3mv{2s, 4s)-i -[(2-757-1, 1-^1^ 

7^A7^)V-2--s7J-4-7mu¥W)yy2W®& (95ng), MJX9MI/7 
5> (0.13mL) 02 - v77 ^>tf >X;i/^n;i/^ □ U H (54mg) £J8lrc $H&7 
5 "EJVyyXtLX^mit^ (41mg) 

MS(ESI pos.)m/z: 408 ( CM+H3 + )-, 430 ( [M+Na] + ), (ESI neg.)m/z:406(M-). 
HRMS(ESI pos.):calcd for C 18 H 23 FN 5 0 3 S [M+H] + 408.1506, found 408.1512. 
'H-NMR (300MHz, DMS0-d6) <5 8. 20-7. 78 (5H, m) , 5. 48 (1H, brd, J=53. 0Hz) , 4. 97-4. 91 (1H, m) , 3. 
88 (1H, dd, J=23. 8, 12. 0Hz), 3. 67 (1H, ddd, J=39. 6, 12. 3, 3. 4Hz), 3. 33 and 3. 18(2H, ABq, J=16. 
10 5Hz) , 2. 86 (2H, s) , 2. 60-2. 26 (2H, id) , 0. 96 (6H, s) . 

(2S, 4S)-2-v7/-4-7;i/^P-l-[(2-^^>x;i/^-;i/T5/-l, 1 
-V^M X^;U75 J 3 7-fe^I/tf D U VXDGtfo 

mffiM5tmn<D%m?*?>7 t )Vfcz)wuv\z (uni> t(2s, 4s)-i- 

15 [(2-757-1, \~V^M^)WXA7^)},-2-^7 J-4-vmu¥ 
aW>2W®& (108mg) &m\ / VTt^7&V7TZ£lsT&m&to (51mg) 
MS(ESI pos.)m/z: 321 (M + ), 343 (tM+Na] + ), (ESI neg.)m/z:319(DH]-). 
HRMS(ESI pos.):calcd for C, 2 H 2 2 FN 4 0 3 S [M+HT 321.1397, found 321.1405. 
'H-NMR (300MHz, DMSO-d6) 6 6. 90-6. 76 (1H, m) , 5. 46 (1H, brd, 1=51, 0Hz) , 4. 99-4. 91 (1H, m) , 3. 

20 93 (1H, dd, J=24. 4, 12.6Hz), 3. 72 (IB. ddd, J =39. 6, 1 2. 6, 3. 4Hz) , 3. 45-3. 20 (2H, m) , 2. 89 (3H, 
s) , 2. 87-2. 81 (2H, m) , 2. 62-2. 26 (2H,J0, 1. 00 (6H, s) . 
H«J2 6 

(2S, 4S)-2— >77-l-(l, l~-JJ^)Vy'wVV^)V7^A7'&)V-A- 

25 . mmi (2) tffitoxmv(2S, 4S)~l-yaU7±^-)V-2-^7 J-4- 
y)V*UJ£W)i& (191mg) tl, l-i?X&)tfwV\tf)V7$> (333mg) SffiUT, 

. m®mtbTsm&® (2i5mg> 

MS (ESI pos.)m/z: 288(Ol+Na] + ). 

HRMS(ESI pos.):calcd for C I4 H 2l FN 3 0 [M+H? 266.1669, found 266.1654. 
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'H-NMR (300MHz, DMS0-d6) 6 5. 48 (1H, brd, J=51. 5Hz) , 4. 99-4. 93 (1H, m) , 3. 95 (1H, dd, J=24. 6, 
1 2. 6Hz) , 3. 72 (1H, ddd, J=39. 6,12.6,3. 4Hz) , 3. 50-3. 27 (2H, m) , 3. 1 8 (1H, s) , 2. 62-2. 28 (2H, 
m) , 2. 06 (1H, t, J=5. 9Hz) , 1 . 53 (4H, q, J=7. 4Hz) , 0. 87 (6H, t, J=7. 4Hz) . 

5 (2S, 4S)-2-S/T7-l-(l, 1 -v^;i-»^;l/T5 AT^Jl- 4-7 

(1) 1, l-^3^>:HUU7a>©£j& 

IWUO (1) i|WWi(D^T»^«hU;i/ (500mg) £J3V>Tl^fi»»<h 

mom) mtco 

10 MS (ESI pos.Wz: 162 (M + ),184 ([M+Na] + ), 145 ([M-NH 2 ] + ). 

(2) (2S,.4S)-2— >7/-l-(l, i-v^;k»^;i/7^y)7-fe^- 
4 -ymu tf a u s?>©£$ 

(2)'tR»fl!X&t£T?l, l-v^^»^;i/75X200mg) <h(2S, 
4S)-l-^DPT*feW-2— >7y-4-7;^DtfPUv> 007ms) 
15 fe»»«i:LTMfb-&tJ (74mg) 
MS(ESI pos.)m/z: 338 ([M+Na] 4 ). 

HRMS(ESI pos.):calcd for C 18 H 22 FN 3 ONa[M+Na] + 338.1645, found 338.1641. 
'H-NMR (300MHz, DMS0-d6) 5 7. 44-7. 38 (2H, m) , 7. 35-7. 27 (2H, m) , 7. 25-7. 17 (1H, m) , 6. 40 (1H, 
d, J=16. 3Hz) ,6.21 (1H, d, J=l 6. 3Hz) , 5. 42 (1H, brd, 3=51. 8Hz) , 4. 91 (1H, d, 1=8. 9Hz) , 3. 90 (1H, 
20 dd, J=23. 5, 12. 4Hz), 3. 78-3. 56(lH,m), 3. 44-3. 14(2H,m), 2. 60-2. 20(2H,m), 2. 06-1. 98 (1H, 
m),1.22(6H,s). 
SWJ2 8 

(2S, 4S)-2— >7y-4-7;i/^P-l-[[2-(lf<Jv>-2— f;i/)-l, 1- 
h?X (b H U*W?)mx&)V7$ A 7±?)V¥Q U 
25 (1) 2-[N-(tert-7>^>^;i/fc;i/)75y]-2-(lfU^>-2-'f;W^JI/ 

6 0%7K»^-hU7Atttt (0.88g) £«J3ffl&T, N, N-5W;WP£75 
H (lOmL) tWU ^aT2-[N-(tert-7>^7*;i/fc;i/)75/]TD7^x 
^l/XXx^ (2.75g) ON, N->WM^l/£75 H (HOmL) ISRSJPAfc. 
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X\ 2-&ua*7)V)&JV>ilBm (1.64g) ©N, N-V^m)UA7%V (10m 

D mm^m^ m.i:-mmLtc 0 mmzmx^ doomi) tmm& doom 

L) £JP;L Mbfe. ttttSM^»«7K (50mL) T4H!»U SfekMT^v"^ 

5 7^ - (SHIM ; mtX^JV : ^W>= 1:7-1:5) Tffi^U t 
TSMf^tl (2.61g) 
MS(ESI pos.)m/z: 389([M+Na] + ). 

'H-NMR (300MHz, DMS0-d6) 58. 44 (1H, ddd, J=4. 8, 1. 7, 0. 9Hz), 7. 57 (1H, td, j=7. 6, 1. 9Hz), 7. 1 
4-7. 08 (2H, m) , 5. 95 (1H, brs) , 4. 38-4. 20 (4H, m) , 3. 80 (2H, s), 1.42 (9H, s), 1.28 (6H, t, J=7. 1H 
10 z). 

(2) N-(tert-7 > h^>*;i/fc;i/)-2-(tfU^>-2-'f;P)-l ) 

^t^lS^TF, tK^W^U^A (0.419g) §xh^tHD7^> (3 0mL) fdR 
iSU »Lfe 0 Hftfc, 2-[N-(tert-7>+^;i/fc;W75y]-2-(tfUv 
15 >-2— r;W^^;i/TO>i?^X^X^^ (2.35g) CDT-h^tH07^> (15mL) 
«£1 5M^^TriSTUco il^t#fiU -W^tfco BOSk^U 1 0« 
m#U7iv«£ (20mL) mZ-tc fcjmiZfflmx.^Jl (lOOmL) il^P^K (50m 

D *mz, frmvfco &mm%mi'm7k (5omo nimu m^m^^y^A^ 

20 - (mmmm ; IMx^l/ : aW>= 3:2-7:1) THMSU - 
jBfc£4!& (o.22g) 

MSCESI pos.Wz: 305([>!+Na] + ), (ESI neg.)m/z:281 (DHfl"). 
, WWR(30«Bb,CDCl J ) <58.50(lH,d like, J=5.0Hz), 7.66 (1H, t like, J=7.8Hz), 7.30 (lH,d, 
J=7. 9Hz) , 7. 21 (1H, t 1 ike, J=5. 0Hz) , 5. 49 (1H, brs) , 5. 15 (2H, brs) , 3. 63 and 3. 49 (4H, ABq, 
25 J=11.7Hz),3.27(2H,s),1.39(9H,s). 

(3) 2-(tf«J^>-2—r;W-l, l-tfX(kHP^>^;WxWT$>2^ 

N- (tert-7>^>^;i/^x;l/) - 2 - (tfU V>- 2 — OV) - 1 , 1 -fc?X(t KD 
*^5 1 ;Wx5 L ;i'75> (210mg) \Z, W fflt-i?*tt>ffli (3mL) SJnA.* 
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" t&&7y97&\zMkL1to *5>;-)V (0.6mL) m%.Z>t, #*\zm&ffimiZ 
6mg) 

MS (ESI pos.)m/z: 182.9( 204. 9([M+Na] + ). 

5 'H-NMR (300MHz, DMS0-d6) 6 8. 72 (lfl, d, 1=5. 1Hz) , 8. 35-8. 1 0 (4H, m) , 7. 84-7. 67 (2H, m) , 3. 53 
and 3. 48 (4H, ABq, J=l 1 . 5Hz) , 3. 28 (2ft s) . 
(4) (2S, 4S)-2->'T/-4-7;^P-l-[[2-(tfU> ? >-2--r;W-l, 
1 - h'X (t H p^>p<^)]x^J1/75 A y*&-)VcLxi U 5»©£j£ 
2-(tfU 5>>- 2 — f ;w - 1 , 1 - tfT. (t F P^SoWW X3VU75 > 2:^& 
10 (16Qngh (2S, 4S)-i-^nPT-k^;i/-2-^ry-4-7;^nt!ou> ? > 

(80mg), 3W?U^A (70mg) RtfHJX^PT^ (0.23mL) «M1 

(2) tmmv%feT% f^mtvT$m&® (30mg> 

" MSCESI pos.)m/z: 337 ( [M+H] + ) , 359 ( [M+Na] + ) , (ES I neg.)m/z:335(Dl-K]-). 
HRHSCBSI pos.):calcd for C 16 H 22 FN 4 0 3 W+H] + 337.1676, found 337. 1680. 
1 5 'H-NMR (300MHz, DMS0-d6) 6 8. 45 (1H, d 1 ike, J=5. 2Hz) , 7. 69 (1H, td, J=6. 0, 1 . 7Hz) , 7. 31 (1H, 
d, J=7. 9Hz) , 7. 21 (1H, dd, J=6. 9; 5. 2Hz) , 5. 48 (1H, brd, J=50. 2Hz) , 4. 97-4. 91 (1H, m) , 4. 70-4. 
63 (2H, m) , 3. 99 (1H, dd, J=24. 3, 12. 5Hz) , 3. 80-3. 64 (1H, m) , 3. 60 and 3. 46 (2H, ABq, J=l 6.4H 
z) , 3. 31-3. 20 (4H, m) , 2. 80 (2H, s) , 2. 60-2. 25 (2H, m) . 
HMI2 9 

20 (2S, 4S)-l-[[l-(^>777>-2— r;W-l-*3V!/]X^;|/75/]7-fe^ 
)V~ 2 -VTJ ~ 4 - ?)V*U fcfP U *J>Q>Gfc 

(1) [l-(^>!/77>-2- 0V)-\-*?-M23-)V7^><Zfefc 

$m&\9 (i) tmmo^m:2-^/77>jj)v#~hV)v dooomg) *m^m 

fe^tlMtbTM^t/ (284mg) 
25 MS (ESI pos.)m/z: 159 ([M-NH 2 ] + ). 

(2) (2S, 4S)-l-lll-(W/75>-2-4)V)-l-*?MX&')V7S.A 
7±9-)V- 2 -VTJ - 4-y)V*U tf P U 

(2) t|WIfICD^T[l-(^>y77>-2--f;l/)-l-^;Wx5 : -Jl/7 

5> (204mg) £(2S, 4S)-l-^PP7W;i/-2->'7y-4-7;i/^PtfPU 
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v> (89mg) %mrtim®B3fotl>T$m&® (93mg) 
MS(ESI pos.)m/z: 352 '([M+Na] + ), (ESI neg.)m/z:328 ([M-l]"). 
HRMS(ESI pos.):calcd for C 18 H 20 FN 3 0 2 Na[M+Na] + 352.1437 found 352.1454. 
'H-NMR (300MHz, DMS0-d6) 6 7. 59-7. 48 (2H, m) , 7. 28-7. 26 (2H, m) , 6. 70 (1H, s) , 5. 38 (1H, brd, J 
5 =52. 2Hz) , 4. 90-4. 83 (1H, m) , 3. 85 (1H, dd, J=23. 2, 1 2. 3Hz) , 3. 60 (1H, ddd, J=39. 6, 1 2. 5, 3. 4H 
z) , 3. 38-3. 04 (2H, m) , 2. 60-2. 18 (2H, m), 1.48 (6H, s) . 
mMM3 0 

(2 S, 4 S) - 2 -V7J ~ 4-7)V*U- 1 - [[ 1 - (tf U V>- 2 — i )V) - 1 

io (l) [i-(ifiji?>-2-f;W-i-^Hx^7$>0^ 

IWJ10 (1) <hl^®!^l?2-^7/fcfU^> (685mg) ^V^T»fiMtt«W- 
t UC^Sf (1 96mg) mtz. 
MS(ES+)m/z: 137 (W + ),159 ([M+Na] + ), 120 ([M-NH 2 ] + ). 
(2) (2S, 4S)-2—>7y-4-7;i/^P-l-[[l-(HU> ? >-2— r;i/)-i 
1 5 - X3MI/7 5 A 7tf;Hf □ U 5?>©£fifc 

ussfly 1(2) [ i-(tfu e>>- 2 -- r ;» - i x^;i/75 > 

(177mg) t(2S, 4S)-l-^DP7-fe^;i/-2—>7y-4-7;^PbfPU^> 
(112mg) fcJBOT, «fe7^;i/777i:LT^b^ (106mg) *f§fc. f& »; 
. «7l/A^x^7TLC 0g«E; £pp*;1/£: *?S-)V =5:1) 
20 MS (ESI pos.)m/z: 291 (Ol+BO*), 313([M+Na] + ), (ESI neg.)m/z:289([M-l]-). 
HRMS(ESI pos.):calcd for C l5 H 20 FN 4 0[M + 291. 1621, found 291.1612. 
'H-NMR (300MHz, CDCI3) 58. 61-8. 54(lH,m), 7. 67 (1H, td, J=7. 7, 1. 9Hz), 7. 49-7. 39 (1H, m) , 7, 
19-7. 12 (1H, m) , 5. 48-5. 16 (1H, m) , 4. 92 (IH, d, J=9. 2Hz) , 4. 03-3. 26 (4H, m) , 2. 63 (1H, t, J=15. 
8Hz),2.40-2.12(2H,m),1.53(6H,s). 
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ot> mm 3 (4) tmmvmrimk^zm^To 



2 



mm 
#§• 




'H-NMR ( 300 MHz, DMS0 - d6 ) 6 


31 


o H I U 


8. 23 (IH, m) , 7. 86 (IH, brd) , 7. 83 (IH, brd) , 7. 5 
5-7. 43 (3H, m) , 5. 50 (IH, brd, J=52. 8Hz) , 4. 98- 
4. 95 (IH, m) , 3. 96 (IH, dd, J=23. 8, 1 2. 4Hz) , 3. 7 
4(lH,ddd, J=39. 7, 12. 5, 3. 3Hz), 3. 55-3. 30(2 
H, m) , 3. 27-3. 20 (2H, m) , 2. 59-2. 28 (2H, m), 1.9 
8(lH,brs),1.02(6H,brs). 


32 


F O H o C ' N 


8. 59 (IH, m) , 7. 50 (IH, m) , 7. 1 6 (2H, br t, J=8. OH 
z) , 5. 49 (IH, brd, J=52. 2Hz) , 4. 96-4. 93 (IH, 
m) , 3. 93 (IH, dd, J=24. 7, 12. 8Hz) , 3. 72 (IH, m) , 
3. 58-3. 40 (2H, m) , 3. 24 (2H, m) , 2. 40-2. 28 (2H, 
m),1.80(lH,brs),1.03(6H,brs). 


33 


OMeO H 0 q N 


7. 88 (IH, m) , 7. 27 (IH, t, J=8. 4Hz) , 6. 66 (2H, d, 
J=8. 4Hz) , 5. 48 (IH, brd, J=51 . 0Hz) , 4. 95-4. 92 
(IH, m) , 3. 92 (IH, dd, J=24. 4, 12. 3Hz) , 3. 72 (6 
H, s) , 3. 70 (IH, ji) , 3. 57-3. 26 (2H, m) , 3. 14 (2H, 
brd, J=6. 1Hz) , 2. 46-2. 27 (2H, m) , 1 . 83 (IH, br 
s),1.02(6H,brs). 


34 


O H o QN 


7. 65-7. 55 (IH, m) , 6. 44(1H, s) , 5. 46 (IH, brd, J 
=52. 8Hz) , 4. 99-4. 91 (IH, m) , 3. 95 (IH, dd, J=2 
4. 2, 12. 0Hz), 3. 73 (IH, ddd, J=39. 5, 12. 6, 3. 3H 
z) , 3. 52-3. 25 (2H, m) , 3. 19-3. 08 (2H, d, J=6. IH 
z) , 2. 62-2. 25 (2H) , 2. 44 (3H, s) , 2. 22 (3H, s) , 

u. von, o/ , u. jo von, o/ . 


35 




8. 07-7. 95 (IH, m) , 7. 83 (IH, m) , 7. 1 1 (IH, d, J= 
3. 4Hz) , 6. 62 (IH, m) , 5. 46 (IH, brd, J=51. 1Hz) , 
5. 00-4. 93 (IH, nO , 3. 95 (IH, dd, J=24. 1 , 1 2. 7H 
z) , 3. 73 (IH, ddd, 1=39. 4, 12. 7, 3. 1Hz) , 3. 52- 
3. 27 (2H, m) , 3. 25-3. 10 (2H, m) , 2. 62-2. 25 (2 
H),1.96-1.84(lH,brs),1.01(6H,s). 


36 


0 0 CH 


7. 90-7. 81 (IH, m) , 5. 46 (IH, brd, J=50. 2Hz) , 4. 
98-4. 91 (1H,dO , 3. 94 (IH, dd, J=24. 6, 12. 4Hz), 
3. 71 (IH, ddd, J=39. 6, 12. 4, 3. 3Hz) , 3. 51-3. 26 
(2H, m) , 3. 25-3. 10 (2H, m) , 2. 62-2. 25 (2H, m) , 
2. 52 (3H, s) , 2. 30 (3H, s) , 1 . 98-1 . 84 (IH, br s) , 
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1.03(6H, s). 


37 


o H o (5 N 


o. oU-o. Zl Un, DU , ( . oU Un, d, 1-6. (aZ) , 1 . f 4 
(1H, d, J=4. 8Hz) , 7. 15 (1H, dd, J =4. 8, 3. 7Hz) , 
5. 45 (1H, bid, J=50. 4Hz) , 5. 00-4. 93 (1H, id) , 3. 
96 (1H, dd, J=23. 8, 1 2. 4Hz) , 3. 73 (1H, ddd, J=3 
9. 5, 12. 4, 3. 4Hz), 3. 52-3. 28(2H,m), 3. 26-3. 1 
2 (2H, m) , 2. 62-2. 25 (2H, m) , 1.98-1.86 (1H, br 
s),1.02(3H,s),1.01 (3H,s). 


38 


o H o 6 N 


8. 20-8. 10 (1H, m) , 7. 48-7. 43 (2H, m) , 7. 05-6. 9 
8 (1H, d, J=8. 2Hz) , 5. 46 (1H, brd, J=52. 4Hz) , 5. 
00-4. 93 (1H, m) , 3. 96 (1H, dd, J=24. 2, 1 2. 7Hz) , 
3. 86-3. 63 (1H) , 3. 82 (3H, s) , 3. 80 (3H, s) , 3. 5 
4-3. 30 (2H) , 3. 25-3. 1 8 (2H, m) , 2. 62-2. 25 (2H, 
m), 2. 02-1. 90(lH,brs), 1. 02 (3H, s), 1. 01 (3H, 
s). 


39 


OMe 

O H 0 CN 


8. 30-8. 21 (1H, m), 7. 03-6. 99(2H,m), 6. 66-6. 6 

1 (1H, t, J=2. 3Hz), 5. 62-5. 30(lH,m), 5. 00-4. 9 

2 (1H, m) , 3. 96 (1H, dd, 1=23. 9, 12. 9Hz) , 3. 85- 
3. 63 (1H) , 3. 79 (6H, s) , 3. 54-3. 26 (210 , 3. 25- 
3.17(2H,m), 2.62-2.25(2H,m), 1.02(3H, s), 1. 
01 (3H,s). 


40 


O O CN 


7. 27-7. 1 5 (1H, di) , 5. 62-5. 30 (1H, m) , 4. 99-4. 9 
2 (1H, m) , 3. 94 (1H, dd, J=24. 1 , 1 1 . 9Hz) , 3. 72 (1 
H, ddd, J=39. 6, 12. 5, 3. 5Hz) , 3. 47-3. 21 (2H, 
m) , 3. 08-2. 92 (2H, m) , 2. 56-2. 26 (2H, m) , 1 . 1 2 
(9H, s), 0. 94(6H, d, J=2.5 Hz). 


41 




8. 58-8. 48 (1H, m) , 8. 1 5 (1H, s) , 8. 05-7. 98 (1H, 
m) ,7. 97-7. 90 (1H, m) , 7. 50-7. 40 (2H, m) , 5. 46 
(1H, brd, J=51 . 6Hz) , 5. 00-4. 94 (1H, m) , 3. 96(1 
H, dd, J=25. 1,11. 9Hz) , 3. 75 (1H, ddd, J=39. 6, 1 

fl t~ n OTT \ O A A O -i rt /AIT \ Ci P r\ r\ O l> /flTT 

2. 5, 3. 3Hz) , 3. 40-3. 17 (4H, m) , 2. 59-2. 26 (2H, 
m),1.96(lH,brs),1.05(6H,s). 


42 


0 O CN 


8. 00-7. 92 (1H, m) , 7. 85 (1H, d, J=5. 3Hz) , 7. 1 6 
(1H, d, J=5. 3Hz) , 5. 60-5. 30 (1H, m) , 5. 00-4. 92 
(1H, m) , 3. 94 (1H, dd, J=24. 2,11 . 8Hz) ,3.72(1 

U AAA E 1 9 £ Q AUrr\ 9 ( AW 9 fi 
n, QQU, J-oy. 0, 1Z. 0, o. 4H.Z; , o. oZ v^n, HU , Z. 0 

2-2. 26 (2H, m) , 1. 93 (1H, brs) , 1. 05 (6H, s) . 


43 


^ o H o 6m 


. 8. 35-8. 28 (1H, m) , 7. 82 (1H, d, J=3. 9Hz) , 7. 74- 
7. 68 (2H,m) , 7. 55 (1H, d, J=3. 9Hz) , 7. 50-7. 33 
(3H, m) , 5. 46 (1H, brd, J=49. 7Hz) , 5. 00-4. 93 (1 
H, in) , 3. 96 (1H, dd, J=24. 3, 1 2. 0Hz) , 3. 74 (1H, d 
dd, J=39. 6, 12. 5, 3. 3Hz), 3. 54-3. 27(2H ( m), 3. 
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26-3. 14 (2H, m) , 2. 62-2. 25 (2H, m), 1.03 (3H, 
s),1.02(3H,s). 


44 




7. 86 (IH, t, 1=5. 8Hz) , 5. 46 (1H, brd, J=51. 5H 
z) , 4. 99-4. 91 (IH, m) , 3. 92 (IH, dd, J=23. 6, 12. 
3Hz) , 3. 82-3. 60 (IH, m) , 3. 45-3. 20 (2H, m)., 3. 0 
7-3. 00 (2H, d, J=6. OHz) , 2. 62-2. 26 (2H, m) , 1. 9 
5-1 . 75 (IH, m) , 1 . 70-1 . 59 (IH, m) , 0. 97 (3H, s) , 
0. 69-0. 57 (7H,m). 


45 


CI 0 H 0 r M 


8. 35-8. 25 (IH, m) , 7. 52-7. 34 (4H, m) , 5. 45 (IH, 
brd, J=50. 7Hz) , 4. 98-4. 91 (IH, m) , 3. 93 (IH, d 
d, J=24. 1,12. 6Hz), 3. 72 (IH, ddd, J=39. 5, 12. 
6, 3.4Hz),3. 25-3. 16 (2H) 3 25-3 14(2H m) 
2.62-2. 25 (2H,m), 1.05 (6H,s). 


46 


Br 0 0 C ' N 


8. 35-8. 24 (IH, m) , 7. 65 (IH, d, J=7. 4Hz) , 7. 47- 
7. 31 (3H, nD, 5. 45 (IH, brd, J=52. OHz) , 4. 98-4. 
90 (IH, m) , 3. 93 (IH, dd, J=23. 0, 1 2. OHz) , 3. 72 
(IH, ddd, J=39. 6, 12. 5, 3. 4Hz), 3. 49-3. 26 (2H, 
m) , 3. 25-3. 16 (2H, m) , 2. 62-2. 25 (2H, m), 1.06 
(6H,s). 


47 . 


MeO 0 0 c N 


8. 35-8. 25 (IH, m) , 7. 80 (IH, dd, J=7. 6, 1. 9Hz) , 
7. 51-7. 43 (IH, m) , 7. 1 5 (IH, d, J=8. 4Hz) , 7. 03 
(IH, t, J=7. 6Hz) , 5. 45 (IH, brd, J=51. 7Hz) , 5. 0 
1-4. 93 (IH, m) , 4. 03-3. 86 (IH, m) , 3. 90 (3H, s) , 
3. 73 (IH, ddd, J=39. 5, 12. 5, 3. 4Hz) , 3. 52-3. 21 
(4H) , 2. 62-2. 25 (2H, m) , 1 . 95-1 . 82 (IH, m) , 1 . 0 
4(6H,s). 



mmm4 8 

(2S, 4S)-2-v-7/-4-7;i/^-p-l-[(2--rv^;i/7^y-l, 1 

5 mmi7 tmm^mr-iv^vrjio'h^ mm) t(2s, 4s)-i-[(2-t 
$ ; - i , i x^;u75 A r±^)V- 2 — >7y - 4 - ymu tf p i j yy 

2tmM. (i50mg) m^xmmmnt\^x^\^m (99mg) 

'H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 28 (IH, m) , 4. 98-4. 90 (IH, m) , 3. 93 (IH, dd, J=23. 5, 1 2. 4H 
z) , 3. 71 (IH, ddd, J=39. 6, 12. 4, 3. 4Hz) , 3. 41-3. 16 (2H, in) , 2. 62-2. 28 (6H) , 1 . 64 (IH, m, J=6. 7H 
10 z) , 0. 97 (6H, s) , 0. 85 (6H, d, J=6. 7Hz) . 
s@i#i4 9 . 
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(2S, 4S)-2-777~l-[(2— 7X3VI/75 7-1, 1 -y7 W)Xf ;k75 
7] 7^V- 4 - 7; ktn k°P u ^77©£j& 

MM7^»^T7-feh7;i^t:H (23mg) £(2S, 4 S) - 1 -[(2-757 
- 1 , 1 7] 7-fe?;U- 2—777- 4-7)13-11 t?P U ~772i£: 

5 OBOiag) ^^TiMtllttTiM^ (38mg) R«fe?ft»SitT 

(2S, 4S)-2-v7y-4-7;i/^P-l-[(2-X^75y-l, 
)V) X^;P75/] 7^)]/Mu «>77 (23mg) £t#fc 0 

'H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, m) , 3. 93 (1H, dd, J=23. 3, 12. 5H 
z) , 3. 71 (1H ddd, J=39. 6, 12. 5, 3. 4Hz) , 3. 44-3. 20 (2H, m) , 2. 62-2. 30 (6H) , 2. 28-2. 18 (2H, m) , 
10 1.01-0. 85 (12H,m). 
«W5 0 

(2S, 4 S)- 2 —777-1 -[(2-^^7^757-1, 1-^fJW XW7 
57]7^37l'-4-7;l^P£PUv7©^ 
MM7i^©^TA^+hh-;W (46mg) £(2S, 4 S) - 1 -[(2-757- 1, 
15 1 -> ? y^;Wx^;U75 7] 7-trW- 2 —777 -4 -7)V*U fcTO'J ^>2iHS 
(150mg) £Wvt«^Kft«£l/T3^£<Kj (75mg) 
'H-NMR (300MHz, DMS0-d6) 5 5. 60-5. 30(1H, m) , 4. 99-4. 90 (1H, m) , 4. 08-2. 80 (6H) , 2. 60-2. 20 
(4H) , 1 . 98-1 . 82 (2H, m) , 1 . 50-1 . 10 (1 6H, m) , 1 . 00-0. 70 (10H) . 

mrnwb 1 

20 (2S, 4S)-l-[[[2-tfX(3, 5, 5 - h U 7^;Wv^7;i>) 757]-l, 1- 
77^>W X3^l/75 7] r*&-)\r- 2 -777 - 4 - 7)V3rU m p u -77®-&j& 

^MTilWItiCD^TS.S.S-hU^^;^^^-;!/ (69mg) <h(2S, 4S)-1 
-[(2-757-1, 1 - v7^) &)V7 5 7] 7-fe^l/- 2 - -777 - 4 - 7;i^P 

t£'PU7>2i»fi (i50m g ) ^m^xmm'mmtLxMit^m mm) *mt a 

25 'H-NMR (300MHz, DMS0-d6) 5 5. 46 (1H, brd, J-50. 8 Hz) , 4. 98-4. 90 (1H, m) , 3. 92 (IB, dd, J=24. 
2, 12. 7Hz) , 3. 83-3. 20 (5H) , 2. 62-2. 25 (1H) , 1. 49-0. 98 (14H, m) , 0. 97-0. 82 (30H, m) . 
»$I5 2 

(2S, 4 S) - 1 -[[2 -(N-^77<;l/-N--f 77^)757-1, 1 — 775P 
M XW7 5 7 ] 7-te 2 - : 777 - 4 - 7)V*U t? P U ^77©^ 
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mm 3(4). tmoxmr. mmu 8r#^nfc(2 s, 4 s) - 2 -i/jj - 4 
-ymu- i-[(2--i'V7^;i/7^y- 1, l-^fjwxwsyjj-izfji/t! 

DU5?> (67mg) tAyWWUy^Y (32mg) £fflW^&«#Jjl£ LTgl»1=r 
#1 (68mg) 

5 'H-NMR (300MHz, DMS0-d6) 5 7. 50-7. 28 (5H, m) , 5. 46 (1H, brd, J=51. 1Hz), 5.01-4. 91 (lH.m), 4. 
06-3. 1 8 (8H) , 2. 62-2. 35 (2H, m) , 1 . 90-1 . 78 (1H, m) , 1 . 1 3-0. 88 (6H, m) , 0. 86-0. 54 (6H, m) . 
MM 5 3 

(2s, 4S) -i-[C2-(N-^/-r;v-N-x^;WT5y-i, i-^wwx 

9^75 A T^)V- 2 —>7y - 4 -7)V-tU tf P U 
10 ^UiM3 (4) <J:|p|«l©^T, MM4 9Tl#£>nfc(2 S, 4S)-2-v7/-4 
- 7)l*u - 1 - [( 2 - 1 , 1 -$7*3^) /] 7-te^fcfP U 

(23mg) frO"M)U?n5<fP (12mg) ^V^^fettl»Mi:bT»t;^tl 
(18Dig) 

'H-NMR (300MHz, DMS0-d6) a 7. 47-7. 28 (5H, m) , 5. 46 (1H, brd, J=51. 1Hz) , 4. 99-4. 91 (1H, m) , 4. 
15 06-3. 22 (8H3 , 2. 62-2. 26 (2H, m) , 1. 20-0. 74 (9H, m) . 
MM 5 4 

(2 S, 4 S) - 1 - [[2 - (N-75 y^WfcyMW-N-^^/f 75 7- 1 , 

l x^;i/75 /] j-fe^w- 2 - 5/7/- 4 -yjuta tf □ u 

(1) (2s, 4S)-i-[[(2-7$7^;i/fc;M^;W75y-i, i-$wmu 

20 XW75 /] 7-fe W- 2 —>7y - 4 - 7)Vtu£u U v^O&JBfe 

(2S, 4S)-l-[(2-75/-l, l-^^)V)X^)Vr^A7±9-)V-2-iy 
7y-4-7;^Dtfo'J> ? >2jim^ (150mg) £N, N-S^WWfoUATS F (3.0 
mL) l*U »TT h U X3MI/75 > (199 aiL) <h2-#DD7-fc b75 H (45mg) 

25 ->U*y;^^A7PTb^7^- M§«; 7UU-fo)l& : 2 8%7 

> ; EX77K«=1 5:1:0. 1 — 1 2 : 1 : 0. 1) TMSU ^MWW^LTg 
m\&m (41mg) 

'H-NMR (300MHz, DMS0-d6) 6 7. 23 (1H, brs) , 7. 02 (1H, brs) , 5. 45 (1H, brd, J=53. 3Hz) , 4. 99-4. 
90 (1H, m) , 3. 94 (1H, dd, J=39. 6, 12. 7, 3. 2Hz) , 3. 73 (1H, ddd, J=39. 6, 12. 7, 3. 2Hz) , 3. 44-3. 20 
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(2H) , 3. 04 (2H, s) , 2. 62-2. 26 (4H) 1 . 03-0. 91 (6H, m) . 

(2) (2S, 4S)-l-[[2-(N-7^y^)Vt^)V^)V-N-^M)ld7^y 

-l, i-^^;Wx^;i/7^y]TW;i/-2-s/7y-4-7;i/^ptfPU> ? >©'& 

5 mms (4) tmmo)^mx\ (2S, 4S)-i-[[(2-75/#;i^-;i^;» 
75 y - i , i -*?*5-M x^;i/r5 /] 7^^- 2 —xry - if p u 

> (34mg) t^AOI^P^f F (13mg) ^fflV^^^^^rXt LTSMbUr 
(28mg) 

'H-NMR (300MHz, DMS0-d6) <5 7. 47-7. 25 (6H, m) , 7. 00 (1H, br s) , 5. 65-5. 25 (1H, m) , 5. 08-4. 91 
10 (1H, m) , 4. 03-3. 90 (2H, m) , 3. 86-2. 90 (6H) , 2. 62-2. 25 (2H, m) , 1 . 28-1 . 05 (6H, m) . 

(2S, 4S)-2—>7y-l-[[2-(2, 1, l-SW. 

M x.j-)V7^ A TtfJh 4-y)V^a tfp U ^>©^ 

(1) (2, 7-khnhU;KD^ 

15 2, 6-vy^;nf^u^> a.oog) &n, N-vy^;^;PA75 H (i5mL) )zm 
MU mx^u*:7±h~hv)i o.08g) tmn-bwi* mm) 8o°c 

tl/c^^>U^;P^^A^PTh^-57^- «i®;^DDm : 

2 8%7>^77j<M=5 o : i : o. i) -mmu nmvtmtvTmmik 

20 (791mg) &Wto 

'H-NMR (300MHz, CDC1 3 ) 6 3. 79 (2H, s) , 2. 53-2. 39 (2H, m) , 1 . 74-1 . 62 (3H, in) , 1 . 50-1 . 24 (3H, m) , 
1.12(6H,d,J=6.2Hz). 

(2) i-(2, 6-vy^tf^u^y)-2-y^-2-75yyPA°>c7)^ 
mmmio en £i^<z#&rc (2, 7irh-hu;p (78 

25 lmg) (1. 2M / ^X^;UX"x>)l/«12.8mL) ^ffl^T, t«. 

'H-NMR (300MHz, CDC1 3 ) 6 2. 94-2. 80 (2H, m) , 2. 34 (2H, s) , 1. 74-1. 57 (3H, m) , 1. 51-1. 33 (3H, m) , 
1.07(3H,s),1.05(3H,s),1.03(6H,s); 

(3) (2S, 4S)-2-v7y-l-[[2-(2, - 1, 1- 
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£85011 (2) t|WHi©^Tl-(2, 6 -^^tf^Uv/) -2-^^-2 - 
7$77*PA°> (180mg) <h(2S, 4S)-l-7PP7^;i/-2->7V-4-7;]/ 
^-Pt:OUv> (84nig) £^T> m&7 : £)l777>tLTmmib&m (69mg) 
5 'H-NMR (300MHz, DMS0-d6) 6 5. 50 (1H, brd, J=52. 5Hz) , 5. 08-5. 00 (1H, m) , 4. 04(1H, dd, J=23. 9, 
1 2. 7Hz) , 3. 94-3. 56 (3H) , 3. 1 6-3. 06 (2H, m) , 2. 90-2. 74 (2H, m) , 2. 56-2. 24 (2H, id) , 1 . 73-1 . 30 
(6H,m), 1. 20-1. 14(12H,m). 
M#I5 6 

(2S, 4S)-2-v7y-l-[[2-(2, 5 ->^3SM/fcfPU S^>- 1 — ()V) - 1, 
10 1 -z?*^M X3VP75 /] TWJh 4-7)UtuhZu U $?>©&js£ 

(i) (2, 5-^^;i/-i-HPU^x;i/)7-fehr.hu;KD-a-^ 

2, 5--J^)V\fW)-J> (491mg) *THF (5mL) fcifttfU ^T^P^-fehX 
(552mg) t»h'JW (513mg) ^Jn^T^fflT 1 ^WJ> 6-5*CK:J?i&l/ri 

15 U*W*7A^P-7h^77^- (i*I;^DD*M : *$J-)V: 2 8%7> 
^~77j<«=5 0 : 1 : 0 ~ 5 0:1:0. 1) HIU LTS! 
mc&to (357mg) 

'H-NMR (300MHz, CDCIj) 6 3. 62 (2H, s) , 3. 30-3. 17 (2H, m) , 2. 79-2. 63 (2H, m) , 2. 14-1. 98 (2H, m) , 
1.10(3H,s),1.08(3H,s). 

20 (2) l-(2, 5-> f ^;i'--l-tfPU> ? p;U)-2-^;i/-2-7577 p PA>© 

IWUO (1) i|W|#©^T(2, 5-^5 i ;V-l-tfPUv ? -;i/)7-fehXhU 
;i/ (350mg) t^fJWJ^A (1.2M/ ^X^;l/X-x;i^,6.3mL) >ffl^T, Hfifli 
»»<hbTS8g{b1^> (lOOmg) mtco 
25 'H-NMR (300MHz, CDCIj) <53. 07-3. 01 (2H,m), 2. 64(1H, d, J=14. 1Hz), 2. 16(lH,d, J=14. 1Hz), 2. 
05-1 . 89 (2H, m) , 1 . 44-1 . 26 (2H, m), 1.07 (3H, s) , 1 . 06 (3H, s) , 0. 99 (3H, s) , 0. 97 (3H, s) . 

(3) (2S, 4S)-2-~>7/-l-[[2-(2, 5-5^;HfP'>7>- 1 — t)V) 
- 1 , 1 -V&M XW75 A 7±^)V- 4-7 MD t!P 'J 5?>0£j& 

£36011 (2) tra»C3^&T?l-(2, 5— 7^W-l-hfPUyx;P)-2-^^ 

73 



WO 2004/101514 



PCT/JP2004/006983 



)l-2-75./7Wy mm) t(2S, 4S)- l-2UU7±?)l- 2~: VJJ- 4 

-7;^ptfpu^> (45mg) m^x. mmmmthx^m^m mm) 

■H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, m) , 4. 83-3. 85 (1H, m) , 3. 83-3. 6 
5 0 (1H, m) , 3. 45-3. 20 (2H) , 3. 12-2. 98 (2H, m) , 2. 64-2. 54 (1H, dd, J=l 4. 0, 5. 8Hz) , 2. 53-2. 20 (2 
H) , 2. 25-2. 16 (1H, dd, J=14. 0, 5. 8Hz) , 1. 99-1. 75 (3H, m) , 1. 40-1. 20 (2H, m) , 1. 00-0. 90 (12H, 
m). 

I«!l5 7 . 

(2s, 4s)-i-[[2-K>y^7i/-;i/-6~i';w^i/fc;i/T5y-i ) i-p 

10 *9MJ^)V7^ A 7tWh 2 -5/7/ - 4 -7)V*U t:P U ^>©^ 

(1) 1 -C2 -(^y/9-7 s /-)V- 6 -> r;i/)*;^-;l/75 /]- 2 -^W- 2 — T 

£2£KI2 (1) ilWHiO^T^O^Ty-JP- 6 -t»V-$ym (300mg) £1, 2 
_c; 75 y_2-i;^^7 0 DA 0 > (295mg) *m^X, ^fe«Wi:bTg^fb^ 

15 (261mg) %Wc, 

'H-NMR (300MHz, DMS0-d6) 6 9. 52 (1H, s) , 8. 68 (1H, d, J=l. 5Hz) , 8. 46-8. 34 (1H, m) , 8. 15 (1H, d, 
J=8. 6Hz) , 8. 01 (1H, dd, J=8. 6, 1 . 5Hz) , 3. 23 (2H, brd, J=5. 9Hz) , 1 . 08-0. 98 (6H, m) . 

(2) (2S, 4S)-i-[[2-(^>^Tv-;p-6-<;i/)*;i/fc;i/T5y-i, 

20 mm\ (2) i«STi-[2-Ky;?7^-6-fjWi»7 

5 y]_ 2 -^;i / -2-75/yPA°> (205mg) £(2 S, 4 S) - 1 -7UU7 J &)V 
- 2-i/7 y-4->';l/^Pt!PU^> (71mg) £ffl^T> ^fiT^l/^TXiLT^ 
m<k&®) (96mg) £t#fco 

'H-NMR (300MHz, DMS0-d6) 6 9. 53 (1H, s) , 8. 67 (1H, s) , 8. 44-8. 34 (1H, m) , 8. 1 5 (IH, d, J=8. 6Hz) , 
25 8. 00 (1H, d, J=8. 6Hz) , 5. 45 (1H, brd, Ml. 6Hz) , 5. 00-4. 92 (1H, m) , 3. 96 (1H, dd, J=24. 3, 12. 8H 
z) , 3. 86-3. 1 8 (5H) , 2. 62-2. 25 (2H) , 1 . 06 (6H, s)\ 

(2S, 4S)-l-[[2-(N-^>V^;i/-N-A^i/;U)75y-l, l-SW^M 
A 7tfJW 2 -V7J ~ 4 - 7JM"P If P U ~Jy(D%& 
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1 -s\*z/)V7$; - 2 -7»- 2 -TS.;7urt><D&J& 

mmm7 tmm<Dijmr^D-i—)v (i.ng) ti, 2-^757-2-7^7x1 
n> d.oog) &m»Tmmmti'T$m&® o.ieg) £#/t D 

'H-NMR(300MHz, CDCI3) 64.3.5-4. 20 (4H, m) , 2. 69 (1H, t, J=7. 5Hz), 1. 60-1. 47(2H,m), 1. 38-1. 
5 24 (6H, m) ', 1 . 20 (6H, s) , 0. 94-0. 84 (3H, m) . 

( 2 S, 4 S) - 2 -1/7 J - 4 - 7)V*U- 1 - [( 2 -M^l/T 5 J 

$mmi (2) <h|wili©^Ti-^>;i/y5y-2-^5 : -;i/-2-75y7 0 DA°> 

(232mg) t(2S, 4S)- l-^PP7ir^;|/-2— >77-4-7;i/^PtfPU^> 
10 (117mg) fcfflVvt, ^fe7W777£LT«ftf,tl (11 (tag) 

(3) (2S, 4S)-l-[[2-(N-^>^-f^-N-^>JW75/-l, l-i?7 , 

X3\^75 7] rWh 2 -vTV - 4-7)UtU tfP U 5?>CD^J* 
«^!l3 (4) <h|WHi©^T. (2S, 4S)-2-v7/-4-7;i/^P-l-[(2 
- A^>;i/75 7 - 1 , 1 A 7-fe^Ptf □ U 5» (lOOmg) 

15 >/f;^D7<H (43mg) m^xmmmmtLx^mi^^} Mm) 

'H-NMR (300MHz, DMS0-d6) 5 7. 47-7. 28(5H,m), 5. 46 (1H, brd, J=51. 5Hz), 4. 99-4. 90(1H,id), 3. 
97 (1H, dd, J=23. 6, 12. 5Hz) , 3. 85-3. 22 (5H) , 2. 62-2. 25 (2H, m) , 1 . 44-0. 70 (19H) . 
«$I5 9 

(2S, 4 S) - 1 - [ [ 2 - (^>7>f 5 W~)V- 5 #;i^x;kt s 7 - 1 , 1- 
20 v>7W] X5PJV75 7] 7-feW- 2 -^77 - 4 - 7JU^P fcf P U ^>©^ 
( 1 ) *>X-1 5 W—J\r- 5 -*;l/fc;i/^7 p 5K H ©£jfc 
5-^>XV5^V-;^;^>^ (80mg) £^>fe*> (1.5mL) (dii^t, 
m\&*~)V (176 ML) SJftfcfcft, 6Rm&n0fflfi«Ufc. TO»WU ^> 
X^^-Jh5-MfcWa'MF (90mg) 

25 (2) (2s, 4S)-i-[[2-(^>7V5yy-;i/-5-i';i/)*;i/^-;i/7$y-i, 

1 ->W;W X^;V75 73 2-5/77-4 -yjUtu tfP U S?>®^/$ 

»M3 (4) (2S, 4 S)-l -[(2-757-1, 1-^7? 

;0x^;i/75/37-feg l ;i/-2-v7y-4-7;^pePU^>2W^ (50mg) 

>X-f 5^V-;i/~ 5 H (27mg) vtSt&TW? 7* £ bT 
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Wm&fo (48mg) 

'H-NMR (300MHz, DMS0-d6) 6 12. 80-12. 50 (1H, m) , 8. 38-8. 18 (3H, m) , 7. 82-7. 70 (1H, m) , 5. 47 
(1H, brd, J=51 . 8Hz) , 5. 04-4. 90 (1H, m) , 4. 10-3. 1 8 (6H) , 2. 62-2. 25 (20 , 1 . 06 (6H, s) . 
mMM 6 0 

5 (2S, 4S)-l-[[2-(lH-l, 2, 3-^>V*HJ7V*-Jl/- 5—f;»#;!/fc 

;PT5y-i, i->?^;WxW75y]7-fe5 1 ;i/-2->'77-4-7;^otfpu 

1H-1. 2, 3-^>l/bU7\A-;P-5-*;W?>» (57mg) £N, N-P^fr 
*;i/A75 H (1.8mL) fc»8?U SimN'-^WtJI^S^ (62mg) * 
10 »T3l«fm (2S, 4S)-l-[(2-75y-l, 1-^)1^75 

>K&T> h'JlW5> (133mD SOn*.* l0#NH»fcU&1& SMKMOT-« 

«M; ^PnWA : *9 J—)\t : 2 8 %7>^~77j<«= 15:1:0.1- 
15 12:1:0. 1-1 0:1:0. 1) TSfiliiu ?$B|S«£LT39®fc£<» <61mg> § 

'H-NMR (300MHz, DMS0-d6) <5 8. 49-8. 38 (2H, m) , 7. 99-7. 82 (2H, m) , 5. 46 (1H, brd, J=51 . 0Hz) , 5. 
03-4. 90 (1H, m) , 3. 97 (M, dd, J=24. 2, 1 2. 7Hz) , 3. 86-3. 00 (5H) , 2. 64-2. 25 (2H, m), 1.07 (6H, s) . 

mm6 1 

20 (2S, 4 S)- 2-^7 J -I -[[2 -(2, 3-^fcHP^>l/D»]79>-5-' 

*;wejP7sy- 1, i -^5=-;Wx^7^y]7-fe^-4-7;^otrDU^> 

»M6 0<h|Wim©^T(2S, 4S)-l-[(2-75y-l, l-^f;l/)Xf 
;|/75y]7-feW-2-v'7y-4-7;^Ot:PU^>2«^ (97mg) £2, 3- 
25 P\i^aOV^b]yy>-5-tl)Vt>m (56mg) £JflVvtfc^Att*R£l/t*S 
(94mg) 

'H-NMR (300MHz, DMS0-d6) <5 8. 07-7. 95 (1H, m) , 7. 75-7. 73 (1H, m) , 7. 69-7. 61 (1H, m) , 6. 80 (1H, 
d, J=8. 4Hz) , 5. 46 (1H, brd, J=51. 4Hz) , 4. 99-4. 92 (1H, m) , 4. 59 (2H, t, J=8. 8Hz) , 3. 96 (1H, dd, J 
=23. 5, 12. 6Hz) , 3. 74(1H, ddd, J=39. 8, 12. 5, 3. 3Hz) , 3. 52-3. 14(6H, m) , 2. 62-2. 26 (2H, m) , 2. 1 

76 



WO 2004/101514 



PCT/JP2004/006983 



0-1. 80 (lH,m) ,1.01(3H,s),l. 00 (3H,s). 
«$I6 2 

(2S, 4S)-2-^7/-4-7;^P-l-[[2-(^7x>-3— i)V)%)W- 

j - 1 , i ->w;n X5P;P7$ y 3 T-fe^nf □ u ^>c7>g-^ 

5 «M6 0<h|W)^©^l?(2S ) 4 S)-l -[(2-757-1, l-^J^If 
;i/757]7ir5 : -;i/-2-i/7y-4-7;^DtfPU^>2^m^ (134mg) £3-^ 
7^>t>m>m (60mg) ^ffl^T»?S»H<hL.TOTt:» (72mg) £#fc 0 
'H-NMR (300MHz, DMS0-d6) 5 8. 1 5 (1H, dd, J=3. 0, 1 . 3Hz) , 8. 1 1-8. 02 (1H, m) , 7. 58 (1H, dd, J=5. 
0, 3. 0Hz) , 7. 51 OH, dd, J=5. 0, 1 . 3Hz) , 5. 46 (1H, brd, J=50. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (1H, d 
10 d, J=24. 5, 11.9Hz), 3. 73 (1H, ddd, J=39. 6, 12. 6, 3. 3Hz), 3. 52-3. 25(2H,i), 3. 26-3. 12(2H,m), 
2. 62-2. 25 (2H, m) , 2. 00-1 . 85 (1H, brs) , 1 . 02 (3H, s) , 1 . 01 (3H, s) . 
f»J6 3 

(2S, 4S)-2—>7y-4-7;^D-l-[[2-(5-75 1 ;i^^-7x>-2— f 
)V) Zi)\,fs-)\,7S. J - 1 , 1 -V^M tt-)V7\A y vyvfefo 

15 £36036 0i|^©^T(2S, 4S)-l-C(2-757-l, l-^JWlf 
)V7$/]7±?)\'-2-isT;-4-7)]rtU\ZW)i?>2W8& (129mg) £5-*^ 

;h2-ft7i>*M^ (64mg) &mteTte&mfmtLT$mte&fo mm) 

'H-NMR (300MHz, DMS0-d6) 6 8. 1 7-8. 06 (1H, m) , 7. 60 (1H, d, J=3. 7Hz) , 6. 84 (1H, dd, J=3. 7, 1. 0 
20 Hz) , 5. 44 (1H, brd, Jf 51. 6Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, J=23. 6, 1 2. 6Hz) , 3. 73 (1H, ddd, 
1=39. 5, 1 2. 6, 3. 3Hz) , 3. 50-3. 26 (2H, m) , 3. 25-3. 08 (2H, m) , 2. 62-2. 22 (2H, m),2. 48-2. 44 (3H, 
m) , 1 . 98-1 . 84 (1H, brs) , 1 . 00 (3H, s) , 0. 99 (3H, s) 
m6MB4 

(2S, 4S)-2— >7y-4-7;i/^P-l-[[2-(3-^^;i^^7x>-2— r 
25 )V) t»Vi$-)V7^ / - 1 , 1 -Vtf-MX&'JVTS. A 7i&)VMLu U 

mm6otmmox>jm?(2s, 4S)-i-[(2-7$y-i, i-p^mx.? 

)V7$A7tt)V-2~: ^7J-A--ymuMU\yjy2W^ (129mg) tZ-^ 

)v-2-tt7x.y%mym mm) ^m^xwmmmthxmkim (74mg) 
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'H-NMR (300MHz, DMS0-d6) <5 7. 75-7. 66 (1H, m) , 7. 56 (1H, d, J=5. 0Hz) , 6. 96 (1H, d, J=5. OHz) , 5. 
46 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 94 OH, dd, J=24. 2, 1 1 . 9Hz) , 3. 83-3. 61 (1H, m) , 3. 
50-3. 25 (2H, m) , 3. 24-3. 10 (2H, m) , 2. 62-2. 25 (2H, m) , 2. 43 (3H, s) , 2. 10-1 . 86 (1H, brs) , 1.03 
(3H,s),1.02(3H,s) 
5 5 

(2S, 4S)-2-^>7/-4-7;^o-l-[[2-(3-t:HP^v'-2-^W/ 
un>- 2 — f )V) #;i/fcj|/75 J -1,1 -V^M X?)V7$ A 7ir^;VtfP U 

tFP^kVW^ (41mg) £(2S, 4S)-l-[(2-75/-l, l-SW 
10 )V)X.^)VT^/]7 J t^-2-: !/7/-4-7)UtU)££iVi?>2W$i (HOmg) & 
N, N-^^WWATS F (l.lmL) E«U -t FP=H^>V>U 7 

V*-;Wl#f»» (54mg) «HA&. »T> ^vyntf;i/X^;l/T5> (128 ML) 

Turn i-x^;i/-3- (3'-^fJV75/^nww *;W?^sK«Wfta 

6mg) ^«T10^rag^bfc ^St3MbT-«m> £tf^«T«U *S 
2 8 %7>^x7tKM= 2 0 : 1 : 0-1 5:1:0. 1) HtmVfro 

tefe«^y^Dtf;i/x-x;ncw$-a:T»b, (60m 

g) 

'H-NMR (300MHz, DMSO-d6) 5 7. 60-7. 40 (W, m), 5. 48 (1H, brd, J=50. 4Hz) , 5. 05-4. 96 (1H, m) , 4. 
20 00 (1H, dd, J=24. 4, 1 2. 7Hz) , 3. 86-3. 47 (3H, m) , 3. 44-3. 24 (2H) , 3. 22-3. 06 (2H, m) , 2. 56-2. 25 
(2H,m), 1.18-0. 95 (12H,m). 

(2S, 4S)-2— >7/-4-7;l4-D-l-[[2-(l. 3 FD^>- 2 

^;W7°p/i>- 2 -- r ;w *;we^U75 y -1,1 -sw^M x^nrs /] 7tf^ 

25 IfPU^XO^J* 

mmG5tmnftm?(2's, 4s)-i -[(2-757-1, i-^^wx? 

)V7^;]7^)V-2-z/77-4-7)l?fv¥U ] )V>2imM (106mg) £2, 2-tf 
X (bHn^v^JW ^U&ym (45mg) ^V^fe^A»»tLT^t:^ 
(55mg) 
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'H-NMR (300MHz, DMS0-d6) 6 7. 52-7. 40 (1H, m) , 5. 44 (1H, brd, J=50. 7Hz) , 4. 98-4. 91 .(1H, m) , 4. 
86-4. 70 (2H, brs) , 3. 92 (1H, dd, J=23. 8, 1 2. 6Hz) , 3. 73 (1H, ddd, J=39. 8, 1 2. 6, 3. 3Hz) , 3. 52-3. 
21 (6H, m) , 3. 08-2. 97 (2H, m) , 2. 62-2. 26 (2H, m) , 0. 99 (3H, s) , 0. 96 (6H, s) . 

mm 6 7 

5 (2S, 4S)-2->-7y-4-7;^0^1-[[2-(v7;-4-tHD^»^nA 

W>- 1 — f ;V)*;i/fc;i/7$ j - 1 , 1 -v^M x^)l7$A 7±.^)V\da u 

mmm6 5tmm<D^wrc(2s, 4s)-i-[(2-7$/ , -i, i-y^jwif 

)l7^J~]7±^)V-2-is7J-4-y)V-*u¥W)z?>2im!& (128mg) ^>X~4 
10 - 1 Fo+yy^ W>#;i4f>@£ (59mg) £J1 ^TWmWfct bTMfb^ti 
(65mg) 

'H-NMR (300MHz,DMSO-d6) (57. 51-7. 41 (lH,m), 5. 46(lH,brd, J=53. 4Hz), 4. 98-4. 91 (lH,m),4. 
27 (1H, d, J=3. 3Hz), 3. 93 (1H, dd, J=23. 4, 1 2. 4Hz) , 3. 82-3. 61 (1H, m) , 3. 44-3. 21 (2H, m) , 3. 08- 
2. 91 (2H, i) , 2. 62-2. 26 (2H, m) , 2. 24-2. 08 (1H, m) , 1 . 86-1. 69 (2H, m) , 1 . 68-1. 55 (2H, in) , 1. 48- 
15 1. 32 (4H, m) , 0. 95 (3H, s) , 0. 94 (3H, s) . 
IWJ6 8 

(2S, 4 S) - 2 — >77 - 4 - 7)l^ti- 1 - [[ 2 - ( 1 - ^iVyt 1 
— i )V) fsm-)V7 5 7-1, 1 - X^l/fS A 7 j &)V\lU U VXD^tfL 

»J6 5W©»(2S, 4S)-l-[(2-75y > -l, 1-y^jWxf 
20 ;l/75/]7-fe^-2-^7y-4-y;^DhfUU^>2^i^ (129mg) 

;i/-i-^DA^>^;^>m (58mg) m^TmmmvmmtLTMik&yo 

(74mg) 2#fc„ 

'H-NMR (300MHz, DMS0-d6) <5 7. 29-7. 19 (1H, m) , 5. 43 (1H, brd, J=51. 5Hz) , 4. 99-4. 90 (1H, m) , 3. 
94 (1H, dd, J=24. 0, 1 1 . 6Hz) , , 3. 82-3. 61 (1H, m) , 3. 48-3. 22 (2H, m) , 3. 10-2. 95 (2H, m) , 2. 62-2. 
25 26 (2H, m) , 2. 04-1 . 75 (3H, m) , 1. 54-1. 10 (8H, m) , 1 . 05 (3H, s) , 0. 96 (3H, s) , 0. 95 (3H, s) . 
mi&MG 9 

(2 S, 4 S) - 1 - [[2 - ( 1 -*?-J\rs>7U*7un>- 1 *;Nfcy|/75 J - 1 , 
1 -VttM XW75 A 7WJh 2 -1/7 J - 4 -7 )Utti tfD U 
»W6 5i:|SMKC5*jST(2S, 4S)-l-[(2-75/-l, l-WJWlf 
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F5/]7t^h2-i ^7/-4-7;i/^DtrDU^>2±IES (146mg) <U-^ 
;i^P7°Ptf;P#;i/#>i? (46mg) ^V^T^fe^WK^tT^fb^t; (51mg) £ 

'H-NMR (300MHz, DMS0-d6) 6 7. 30-7. 1 6 (1H, m) , 5. 62-5. 29 (1H, m) , 5. 00-4. 92 (1H, m) , 3. 90 (1H, 
5 dd, J=24. 8, 12. 4Hz) , 3. 82-3. 61 (1H, m) , 3. 47-3. 22 (2H, m) , 3. 05-2. 96 (2H, m) , 2. 62-2. 25 (2H, 
m) , 2. 05-1 . 80 (1H, br s) , 1 . 29 (3H, s) , 1 . 03-0. 88 (8H, i) , 0. 50 (2H, dd, J=6. 1 , 3. 2Hz) . 

(2S, 4S)-l-[[2-[tfX(4-^DP7xn;i/)]7'feW75y-l, 
M X^;i/75 A TtfJh 2-5/7/^4- 7)V*U M P U 
10 (1) l-[2-[fc^(4-^PP7xZi;W]7-fe^;V75> r ]-2-^;i/-2-7^y 

tfX(4-^aa7xn;WW (320mg) £N, N-^3^W^A75 H (3.0mL) \Z 
||U 1, 2-^7S/-2-e^;i//PA°> (100mg)> l-hFP*v^ 

>V*h U 7V^l7j«3 (21 9mg) Rtfl -X^P- 3 - (3'-i?^)l7$/7°U\d 
15 MVtf-M'SFfflUfc (301mg) £JD;L 30M»bfc o ^SfCMbT-W^b 

td&, 5%m^w-hv^j^mmtmif^<oi lm&m. (2omD *m 
^ 2nn*)i& (30mL) 7?mmvtco wmm^m^^y^rmv. mm 

V b7~77<t- <Mmm& ; ^pp*^A : : 2 8 %7>^x77KM= 2 

20 0 : 1 : 0. 1) -VffiLU Wimfct^Tmft&M (283mg) £#7c c 

•H-NMR (300MHz, DMS0-d6) 6 8. 24-8. 1 3 (1H, m) , 7. 35 (8H, dd, 1=21. 5, 8. 6Hz) ,5.10 (1H, s) , 2. 9 

7(2H,d,J=5.8Hz),0.89(6H,s). 
(2) (2S, 4S)-l-[C2-[HX(4-^PP7xX;i/)]7ir^;i/75y-l, 1- 

Vtf-M A 7-&)V- 2-V7/-4- 7)V*Q kf P U 
25 »0J1 (2) t|Wl»^Tl-[2-[lfX(4-^PP7xX;i/)]7-fe5 1 ;V7$y] 

-2-^i/-2-75/7°PA*> (229mg) t (2S, 4S) -1-^UU7^)V- 

2-isf y-4-7;i/^PtfPU> ? > (57mg) £/flV>T, ^^^tlK^LT^M{b^ 

#1 (119mg) £#fco 

'H-NMR (300MHz, DMS0-d6) <5 8. 22-8. 13 (1H, m) , 7. 41-7. 27 (8H, m) , 5. 45 (1H, brd, J=53. 2Hz) , 5. 
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1 0 (1 H, s) , 4. 97-4. 90 (1H, m) , 3. 90 (1H, dd, J=24. 2, 1 2. 0Hz) , 3. 78-3. 58 (1H, m) , 3. 48-J3. 20 (2H, 
m) , 3. 1 5-2. 90 (2H, m) , 2. 60-2. 25 (2H, m) , 0. 94 (6H, s) . 

wmi 1 

(2S, 4S)-l-[t2-(2-hFa^>^>7V;W75/-l, l-^JWX? 
5 )V7^A T±^)l~ 2 -1/7 J - 4 -7)V*U If P D 

(2S, 4S)-l-[(2-75/-l, l-^W)X^;i/T5/]7iz^;i/-2-x 
77-4-7;i/^-OhfDU> ? >2«^ 095ms) ^^y—)V (0.2mL) l*L, fcft 
T*8^U^A0 3M>^y--;MSjR (412 wD SftTFUfc. ffl\Utffl&lVV&& 
iffiJU «MffTi»lfc. #6nfcM£N, N-^^;^;i/A75H (0.8m 

10 D \zmmu *»t, o-ytwjfo-fMnijH (123^ ©£pp*;iam 

(0.8mL) fcSTFLfc. ^ThUX^KT^ (130 juL) £$TFLT, WTTlO^l 
«#Ui. WMZMLT 3 iWLfcl, £^i»J^hU^A7j« (l.OmL) t 
(1.5mL) ©g^&iP^T, *»T, »1P 

ft^K (20mL) ^inx., ^PP^;UA (30bL) TMUfc. 

'J*^7A^p-7h^77^f- (MMffl&', ^PPtflUA : 2 8%7> 

«77j<M= 2 0 : 1 : 0. 1) -"CMWU &£«%S£LT:Mt^ (36mg) * 

'H-NMR (300MHz, DMS0-d6) <5 8. 75-8. 60 (lH,m), 7. 89 (1H, dd, J=8. 1, 1 . 7Hz) , 7. 38 (1H, td, J=7. 
20 7, 1. 7Hz) , 6. 94-6. 86 (2H, m) , 5. 46 (1H, brd, J=51. 5Hz) , 4. 99-4. 92 (1H, m) , 3. 95 (1H, dd, J=24. 3, 
12. 4Hz) , 3. 74 (1H, ddd, J=39. 5, 12. 4, 3. 2Hz) , 3. 53-3. 19 (4H) , 2. 62-2. 25 (2H, m) , 1. 04 (6H, s) . 
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i& 8~7i •m^ntd^momt'm. 3 c£ t&-c^r. 
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69 


O H 0 CN 


70 


CI 


71 


HO 0 0 CN 



^7^l^7^-W (D P P I V) t&\mmm*D iabetes, 4 7, 
7 6 4-7 6 9, 1 9 9 8fcJW£*l*^K^oTfxo&. ^7^l^7°^--fe? 

K|:K9 6^j£^h^ 2 5mM HE PES, 1 4 OmM NaCK 1%B 
SA, pH7. SfrZm%mmm>~eft~orc 0 lOOuU Gly-Pro-4-/f 

;u7^u;i/- 7 -75 h w^mmw mm 2 5 ^ u 1 3 3mM mt-?>f* 
->7A«7 . 5m 1, wti\&m 5 ^ 1 £g-&u &w±tmmmx° 1 / 1 0 omz 
10 «uc«i 2. 5 fi 1 ^jp^fe 0 sfi-r 2OT^$iim . 2 5 %i^k^5 0 

At 1 £»L W£lka6£o j»Ui 7-757-4 U >M£^7V- h 

(142 0 ARVO™ Mul ti label Counter; Wal lac 
tfcSD &fflWT 3 9 0 nmTJi)e$1*fc£££>4 6 0 nm(DWmm%WfeVtco »^ 
JPL,TgjSB#F H 1^0^<J:Lfct#©m^^7^>7lt<hU M!l£»£7y >7fit 

*tt?)v*tt?~- mmmmm (%) im^«iooom«© 
^&5 0%is«£^b£^« (ic 50 fi) ^fcHtfco 

(%) =AtBX 1 0 0 
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mm8%3 74\&® IC 50 5. 4nM 

®B»I6 0« ICso l.SnM 

*3sw®ft:^«itt, mnrzD p piv w^^^rs n t^^^.' 

5 

2 [7 y hmam-mvsfnmD p p i v^M^tra 
8«©iiitsD (igs) 7^h (B*^-;i/x • ua- (ho) zmnzmwco 

5mL/kgO§I (lmg/kg©/B» -d£P&#Lfc 0 «^TB^#»e»^\ 
10 /Vjy^SM^riTcMsk^ (Drummond Scientific Company) 

0 0 Orpm, 1 5#, 4tn3tp£>*H*U JfoJK£®iRl/fc. 8 OtrCKgFLfc. 

1 5 m^D p p i vmrnmrmmrmrco 

WM%Jfo\t9 6FC?U--h%m\ 2 5mM HEPES, 1 4 OmM NaC 1, 1%B 
■ SA> pH7. 8^^§i»TO^fc. H«IT« lOmMH-Gly- 
P r o-4-^;^TU;U-7-75 F (BACHENftfc) *jKBSBn?l/l 0 OldiS 
HLfc. ^^Ufelwe 1 t&fcDl OOmMMM 2 5/zL, H» 5#L> 1 
20 3 3mM^bT^v^7A 7. 5 /aL<Z^^S«fc5t^bfc'b0& J RfS»i:l/)t. 
UnJU&lwe 1 HC12. 5 iLVTo&mss Sim 3 7 . 5uL*Wm-2>Z.t\Z£ 

oaeisRisfttoftufc. aare 5 2 5 5 0 # l 

URjfc£fl*ikUfc. MiLTc 7 -T5 7-4 -^W7U >*£i^7V- h U-7- 
(14 2 0 ARVO™ Mult i label Counter ;Wal la c#8D & 
25 JBWt, 3 9 0 nmTfi^^-&feit©4 6 0 nm©3i^3iig»tbfco te&t; 

«£ftfc 7-757-4-7¥;i/^TU>l (nmoK OTAMCtBBf) SiftH 
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DPPIVf£tt(% of Control) =AtBX100 
(A=««^it^lt§AMCt4D 



10 jfaj&tpDPPIV^tt (%) 





WW 








1 2 


1 7 


2 2 



^mm\z^.mntciP^^)v^^-^iY (dppiv) ^^s^rr^t^ 
15 mnz>o imm\&m^ mmm, m^Bmoy^m^rdm^mtvx^mrh^ 
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1. TIBS (I) 

H 0 

CN 

Mitnz i m^ommmrmm^nx t> £ v^misc 3 ~ 6 © ^ □ 7^ 

^Tgm$nT i bJ:V^mic2~6(D7JV^;va ; «^»Y 2 |fJ:t)a« 
tl£ 1 IS^±©B^T*^$nTt> cfcV^^ 3-6 ©5>/7 U7)V>T~)V 

15 ifcsot, e^»Y 2 ^i9g«n^iTO±©g^*T«^^nTt)cfc^ 
^H§c3~i o©^d7;wuS£MT3, 

¥^X«^^1~3©7;^1/>»^U 
R»I4, 5$-N (R 4 ) COR 5 , — N (R 4 ) S0 2 R 5 , -NR 4 R<\ -S 
0 2 R 6 , -S0 2 NR 4 R\ -OCONR 4 R\ -CH=CH-R'> -C = 
20 C-R 7 T^£tl3ST&3#\ Xtt^<i%>lffl©ffi*R^/XttfilE^* 

w^tstxte^© 9 ~ 1 iA«f«^5aR$n*'S"rDru-;p« (at 
d 7 u -;««b^s y 3 hj; 0 m&nz 1 0&±©*&3refi &s nx v>t 
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*Tgm£ftTt>£V^ltifc3~l OOy^D7MJH ; «m*Y 3 f¥d;D 
15 it2~10 <D 7)U5-~)im ; W®MY m& QM\£tl%> 1 IH^U^g^ST 

\tnz> iTO±os^*TgM$nTfeci;^mic4~ i o 

R 4 , R s X«R 6 teU R 4 WR 5 , R'^R'&^HR'WR'lt R 
25 gt^fnii^i: Hffc&oT««Y 5 ffiy;OMma3lM± 
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it 1 ~ 6 ©7J^+yl* ^ftSKL, 

10 mm&Y 3 mu, ;\u^>m^ y7;is ^hp», 75 /s, 

-OR 9 , -COR\ -C0 2 R\ -CONR 9 R'\ — N (R 9 ) COR 1 0 
> -N (R 9 ) CONR H R", -N (R 9 ) S0 2 R"\ -NR'R 1 ", -S 
0 2 R 9 , -SO ! NR ! R'\ -S0 2 N-CHNR 9 R 10 M-OCONR 9 R' 

15 ^n§iTO±©g«-r»$nx i foj;v^mici~6 07;wi/* ; g 
mmY z m& Diifcms 1 ffl^±©«^T«^^nTt) ^v^t 3 ~ 6 © 

20 MkvMitnz 1 m^±<Dmmsrmmnx^^^mm 1 ~ 6 ©7M 
g«Y 4 n^ ;\u?>m^ ^>7ys, ~hns, 75y», 

-OR 9 , -COR', -C0 2 R\ -CONR'R 10 , — N (R 9 ) COR 1 0 
25 , -N (R 9 ) CONR 10 R", -N (R 9 ) SO 2 R 10 > -NR 9 R'\ -S 
0 2 R\ -S0 2 NR 9 R'°> -SO 2 N=CHNR 9 R l0 M-OCONR 9 R' 
0 (:ft*R\ R t0 RZtR u m-X\*&teoX&%m?;m&£Y 1 m&Qm 
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«ns i TO±©MSTg$£nTt) 1 ~ 6 <D7)v*jm : r a 

Y 2 $ J; D 1 TO±£>g$S-eg£&£ tlT J: Hfc&ffc 3 - 6 © 

j&s y 2 ^ «fc o 3i«n§ i TO±<s>g$x-r g#i£ ntt>j;^7x e. 

-OR\ -COR 9 , -COjR 9 , -CONR'R 10 , -N (R 9 
10 ) COR 10 , — N (R 9 ) CONR 10 R"> — N (R 9 ) SO z R'\ — NR 9 
R l \ -S0 2 R 9 ; -SOjNR'R 10 , - S O z N=CHNR 9 R 1 0 Rtf-O C 
ONR'R 10 (5$4>R 9 , R 10 WR"^|Wl-X«^oT7K^II^ ; 

y 1 ^ oa«ns i m±og^STsm$tiTfe iv^^ 1 ~ 6 ©7;i/ 

15 I3~6©^D7MM; g$XY 2 3£<kDMkm§lTO±©S§l*'r 

6 ©7;wi/Stfc«g^*Y 2 ^j: 03i«n^ i msx±<Dm^rmW:^n 
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'A (1-2) 



F 



3. 

fi$£ftTfc 1 ~ 6 <D7)U*)V&V&Zffi&m 1 £fc\$2 E«© 

4. 

5. 

;*^l/>»X&X^l/>gT£0, 
R 3 ^\ 5£-N (R 4 ) COR 5 T&D> 

^*T*tj|$nTfe«fcViR#»3~6 0^P7;i/^;P3|'; ££te«$»Y 2 

d awr i ® u±(Dmmmrm^ $ nx *> «k fr>#*ft 4 ~ 9 © □ 



91 



WO 2004/101514 



PCT/JP2004/006983 



R 5 fr\ tt$»Y 4 3UDjI$n3 lM±OMTfii$nT^J:l^$ 
3Bfcl~l 0<D7)V*)W* Sfctt- (C 1 _ 3 7;^l/» -Q^b<«Q7!& 

5 Tm*£tlTfc«fcV>Jfc*ft 3~ 1 0 ©^P7MM ; Si«Y 3 ?M; DH 

#n* imu±<om^vu&2tiTb&\t*m : *&4~~ i o ©^watr^ 
&2~i o<D7)vtr-)m wm&Y 3 m<kK>m\mz> im&.±<Dmmmrw 

15 HH^#Arefc£v\ 
20 jkm®. 

6. 

$5c 1 ~ 6 07J^JH, *fc«il&gY 2 fM; D5i«n§ 1 lTO±©ttJ«T 
25 *ift*nTt>«fc^K*ft 3-6 ©^^P7WST^5i^ 5 tIBifc© 
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7. 

8. 

10 R 3 7^\ ifc-N (R 4 ) COR 5 T&D> 

p«fc o strain i to±©s«tm snxfc «t 4 - 9 © * a 
15 T;i/+;i/T;i/^s^^L, 

pt u -;i/«T&&ffit^ i ~4 ©^Tn^ i mzum<Dik&m%h < \t^r 

20 9. 

r 5 tfwmm y m & k> mimz i m&s±ow&mxmmz nx % <t ^msm 

25 10. 
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11. 

R 3 #\ -N (R 4 ) S0 2 R 5 T&D, 

t> £^mm%t i~io ot;w^ ; s^sy 2 ^ d iikms i i^±ot 

«DM«n«) lM±©Sm«TSm$tiTt)J:V^mic4~9cr)^^n 

10 R 5 ^\ S^Y 4 ^«fcO-S«n«lfi^±©g^* v C«lft$nT s bJ;V^ 
tl~10©7WS, Sfcfci- (C 1 _ 3 7;i/+l/» -Q^L<teQT& 

Tgm$nTt>ckV^^3-l 0-<Z>*>£ a 7; ^JH ; g&*Y 3 $U;«9lt 

t2~io 07;^^j« ; «&«y 3 $ j; d g&ns i mu±<Dm&&xw 
mtsnT*>&KMm& 3 ~ 1 0 ©->^n7;i^=;n ; s^*y 3 ^ dm 

tLS im±<Z)«^STB^^tlTt)cfc^«ic4~l 0 (Dffiimm7)Vir 
20 ; WSm*Y 3 l¥j:t)jl«ti§ lffl&±©S^TBife$nT*>«fctr> 

$»Y 5 PJ: D »fcftt* 1 m±©S&*^ff$3ftTfc<fc^xnlji£^ L 
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5 12. 

R 3 ^\ -NR 4 R f ^5, 

et±©«iy6T*lft$nTt> J;^^** 1-10 OTil/^S ; g$SY 2 i¥ 

io «fcoa«ns iei^±©MSTB^$nTfcct^M*ic3~6©^^D7 

15 Ymoitfnsii^iosiiTiisnxfeii^-i oa^s* 
Mi/Xfcctn. ) tt^i~4©^T , ti^iJS^ia«©^t)t>t< 

1 3. 
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